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A STUDY OF CERTAIN FACTORS 
INFLUENCING RESULTS OF 
ARTIFICIAL PNEUMOTHORAX 
TREATMENT 

By P. V. BENJAMIN, m.b., b.s., t.d.b. (Wales) 
Medical Superintendent 
K. T. JESUDIAN, m.b., b.s., t.p.d. (Madras) 
and 

R. SITBRAMANIAM, d.m. &s., t.d.d. (Madras) 
{From the Union Mission Tuberculosis Sanatorium, 
Arooyavaram, Chitloor District, South India) 

A large number of reviews of the results of 
artificial - pneumothorax treatment in general 
have been published including several dealing 
with series of Indian patients, e.g. Pai (1927), 
Frimodt-Moller (1928), Frimodt-Moller and 
Verghesc (1937). No further reports are needed 
to emphasize the value of the treatment, but 


We have analysed the figures according to the 
type of disease, the extent and localization of 
the lesion, the presence of cavities, the nature 
of the collapse, whether selective, partial, or 
contra-selective, the presence of contralateral 
lung disease, effusion and other complications. 
All the classifications have been made (from a 
study of rc-ray films. 

■ We originally classified all our observations according 
to sex and according to whether the artificial pneumo- 
thorax was given for the right or left lung, but we 
found no significant difference either between the sexes 
or the sides treated, and so for economy of space, these 
details have been omitted from this paper. 

For the main analysis, the 409 patients who 
received artificial pneumothorax for three months 
and more are taken. We have grouped patients 
discharged as * arrested ’, * quiescent ’, ‘ much 
improved 1 improved all under the heading 
* improved ’. 

Type of disease 

If we divide the 409 cases according to the 
type of disease and the results of treatment, we 
find the following points (table I). 


Table I 


Type ,oi disease 

i 

Number 

treated 

Improved 

. . i 

Sputum 

NEGATIVE 

Number 

Per cent 

Number 

Per cent 

1 

i l 

Caseo-pneumonic 

19 

11 

57.9 

7 

36.8 

Predominantly exudative 

244 

- 171 - 

70.1 

137 

66.1 

Mixed 

109 

80 

73.4 

60 

55.1 

Predominantly fibrotic 

37 

* .33 

S9 2 

28 

75.7 


special investigations are still needed to add to 
our knowledge of the factors, which 'influence ■ 
the result of artificial pneumothorax treatjnentj _ 
favourably or otherwise, in individual patients. 

Material analysed j 

For this purpose, out of our series of 3,657 
patients in whom artificial pneumothorax has 
been tried, we have studied certain points in 
781, that is, in all patients in whom artificial 
pneumothorax has been attempted in the period 
from 1st January, 1940 to 31st December, 1943, 
and who have completed their treatment in the 
institution and have been discharged. Of these 
781 cases, 81 ai;e excluded because they stayed 
less than one month. This leaves 700 for 
detailed analysis. 

This group is subdivided as follows : a group of 409 
patients who received artificial pneumothorax treatment 
for three months or more; a group of 277 composed of 
100 patients who received artificial pneumothorax for 
less than three months and 177 in whom artificial 
pneumothorax was attempted but no free pleural space 
could be found owing to extensive adhesions; in addi- 
tion 14 patients are excluded as they had either 
thoracoplasty or extrapleural pneumothorax subsequent 
to the artificial pneumothorax on the original pneumo- 
thorax side. 


. In the figures given in table I under 
‘ improved ’, the only significant, difference is in 
--the predominantly fibrotic group; this indicates 
that artificial pneumothorax treatment is of the 
• same value in caseo-pneumonic, predominantly 
exudative and mixed types, but the fibrotic group 
shows a better prognosis. 

The same conclusion is arrived at when we 
study improvement as judged by the dis- 
appearance of tubercle bacilli. There is no 
significant difference between the more exuda- 
tive types, but the fibrotic type shows a better 
result of treatment. 

The question whether this significance in the 
fibrotic group could be due to any other essential 
factor in the group as compared with the other 
groups investigated; was it due to the small 
extent of the disease, the absence of cavities, 
or the absence of contralateral lung disease ? 
These points are studied in table II. 

The table shows that there is no essential 
difference in these three groups, and it may be 
assumed that the. better results in the fibrotic 
group are due to the fibrotic nature of the 
disease. 
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Table II 



■ 

Fibrotic 

Other types 


i (37) 

(372) 


Num-j 

i 

Per 

Num- 

Per 


ber 1 

cent 

ber 

cent 

One lung zone only affected 

4 1 

10.8 

61 

16.7 

Contralateral lung affected 

35 1 

67.6 

257 

69.1 

Cavities present 

30 

81 . V 

332 

892 


Extent of disease 

We have divided the patients according to 
the number of zones affected in the lung as seen 
in the x-ray film at the time of beginning 
artificial pneumothorax treatment (zones are 
recorded according to the standard recommended 
by the Tuberculosis Association of India) . The 
zones are given separately and also added 
together into one, two, or three zones (table III). 

Where all the zones are affected, the prog- 
nosis is less good than where one or two 


zones are affected, a result which we naturally 
expect. But there is no significant difference 
between patients with one zone affected and 
those with two, a result contrary to expecta- 
tion, except where the upper zone only is 
affected, when the results are significantly 
superior to middle- or two-zone affections. 
''Cavities . — If the patients are divided accord- 
ing to the presence or absence of cavities, we 
find the following results (table IV). 

Judged from improvement, the difference 
between the patients with a single cavity arid 
those with more than one is not significant, but, 
as we should expect, those with no cavity have 
a better result. Judged from the disappearance 
of tubercle bacilli from the sputum, we find a 
significant difference between each of the groups, 
the result being progressively worse with one 
cavity and more than one cavity. 

Nature of collapse 

If the figures are analysed according to th6 
nature of the collapse in the artificial pneumo- 
thorax side, we find the following results 
(table V) . 


Table III 


Zone 

Number treated 

Improved 

Sputum negative 

Number 

Per cent 

Number 

Per cent 

Upper only .. 1 

Middle only 

Lower only # . . 

Upper and middle 
Middle and lower 
Upper and lower 1 
All zones 

251 

34 64 

5J 

233 1 

29 264 

2 

81 

22 1 

25 50 

3 

179 

21 201 

1 

44 

i 

88.01 

73.5 7 82 

60.0 

76.8 

72.4 [76.1 

50.0 

54.3 

20 1 

19 [ 41 

2J 

141 1 

19 161 

30 

80.0 1 

55.8 64.1 

40.0 

60.71 

65.5 61.0 

50.0 

37.3 


Table IV 


Cavities 

Number 

treated 

j Improved 

Sputum negative 

Number 

Per cent ] 

Number 

Per cent 

No cavity 

One cavity 

More than one cavity 

47 

285 

77 

43 

205 

47 

! 

91.6 

71.9 

61.0 

38 

163 

31 

80.9 

57 2 

40.3 


Table V 


Nature of collapse 

Number 

treated 

Improved 

Sputum : 

NEGATIVE 

Number 

Per cent 

Number 

Per cent 

Selective 

189 

149 

78.8 

118 

62.4 

Partial . • . 

211 

142 

67.3 

. u i" . 

52.6 

Contra-selective . % 

9 H 

mm 

jL. 44.4 

rb 3 n ■ 

* ( • ' 

33.3 
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. Selective collapse naturally gives better results 
than partial or contra-selective collapse, but 
nevertheless 67.3 per cent of patients with a 
partial collapse showed improvement. 

Judging improvement by the disappearance of 
tubercle bacilli from the sputum, we find the 
difference between the selective collapse, and 
the others is just significant, and this indicates 
that the nature of the collapse has. some 
influence on the disappearance of bacilli. We 
should naturally have expected a greater signi- 
ficance. 

If we investigate why 40 or 21.2 per cent of 
those with a selective collapse failed to. show 
improvement, and 71 or 37.6 per cent failed, to 
get rid of their bacilli, certain points arise. 
These are summarized in table. VI. 


Table VIII 


Extent of disease 
in contralateral 
lung 

Num- 
ber of 
patients 

Improved 

Sputum 

NEGATIVE 

Num- 
| 'ber 

Per 

cent 

Num- 

ber 

Per 

cent 

One zone 

141 

. 93 

66.0 

73 

51.8 

Two zones 

119 

76 

63.9 

,50 

42.0 

Three zones 

22 

11 

50.0 

25 

22.7 


From this it will be seen that 66.0 per cent of 
those with involvement of one zone in the. contra- 
lateral lung improved as compared with 90.6 


Table VI 


189 patients with selective collapse 


Condition 

Improved 

149 

Not improved 

40 

T.B. negative 
118 

T.B. positive 

72 

Number 

i 

Per cent 

i 

Number 

. 5 er cent 

Number 

Per cent 

Number 

Per cent 

Unilateral disease 

57 

38.3 

5 

■Bj 

48 

40.7 



Bilateral disease 

92 

61.7 

35 

mSfmu 

70 

59 3 



Cavities present in contra- 

24 

16.0 

17 


11 

93 



Meral lung. 









Spontaneous pneumothorax AT. 

2 

1.3 

4 

10.0 

1 

0.85 


7.0 

side. 









Spontaneous pneumothorax con- 

3 

2.0 

1 

2.5 

3 

2.5 


1.4 

tralateral side. 







[ 


( Contralateral extension 

7 

4.7 

3 

7.5 

2 

1.70 

8 

11.3 

Intestinal tuberculosis 

9 

6.0 1 

8 

20.0 

8 

68 

9 

12.7 

Diabetes 

10 

6.7 

7 

22.5 

8 

63 

11 

15.5 


We find that the unimproved had a prepon- 
derance of adverse factors weighing against 
them at the time of starting the artificial 
pneumothorax. 

Condition of contralateral lung 

In the 409 patients, we find the condition of 
the contralateral lung as follows, compared 
with the results (table VII) : — 


Table VII 


Condition of 
contralateral 
lung 

Num- 
ber of 
patients 

1 

Improved 

1 Sputum 
negative 

i 

Num- 

ber 

Per j 
cent 

Num- 

ber 

Per 

cent 

No disease 

Disease 

127 

282 

D5 

180 

90.6 

63.8 

104 

128 

8U9 

45.4 


Again., as would be expected, there is a signi- 
ficant difference between those with no disease 
in the contralateral lung and those with disease. 
If we examine in more detail the condition of 
the contralateral lung in the 282 patients with ' 
bilateral disease, we find as follows. 


per cent with no contralateral disease (table 
VII), that is, as would be expected, there is a 
less good prognosis in patients with bilateral 
affection even with only one zone affected in the 
contralateral lung. The same applies to the dis- 
appearance of bacilli. However, there appears 
to be no significant difference between those with 
one and those with two zones affected in the 
contralateral lung. This corresponds with what 
was found in the artificial pneumothorax side, 
namely, that one and two zones have approxi- 
mately the same prognosis, but the prognosis is 
definitely worse if all three zones are affected.. . 

Of the 282 patients with bilateral disease, 182 
had no special treatment for the contralateral 
lung, and of these, 125 or 68.7 per cent showed 
improvement. The remaining 100 had special 
treatment such as artificial pneumothorax 54, 
phrenic nerve operation 5, thoracoplasty 7, 
extrapleural pneumothorax 2, sanocrysin 32. Of 
these. 55 or 55 per cent, showed an improvement. 
On investigation, however, we find these two 
groups are not really comparable, as those for 
which no special treatment was given for the 
contralateral lung had less severe disease as 
judged by the number of zones affected and 
cavity formation. 
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Complications of artificial pneumothorax 

(a) Mediastinal displacement. — Does displace- 
ment of the mediastinum influence the result of 
artificial pneumothorax treatment ? This was 
investigated from the point of view of improve- 
ment and of disappearance of tubercle bacilli. 


Table IX 



Num- 

Improved j 

Sputum 

NEGATIVE 

Mediastinum 

her 

treated 

Num*^ 

ber 

PeT 

cent 

Num- 
ber j 

i Per 
j cent 

Displaced 

147 H 

9S 

66.7 

76 

i 

51.8 

Not displaced . . 

. 262 

197 

H 

156 

1 

59.5 

i 


There is no significant difference between the 
two groups. We have found the same absence 
of significance in the cases with selective 
collapse taken separately, there being 58 cases 
with mediastinal displacement in 149 improved 
selective collapse cases and 17 in 40 unimproved 
selective collapse cases. 1 

(b) Effusion. — Investigation of the effect of 
pleural effusion on the general results shows that 
it makes no significant difference. 


Table X 


Effusion in 

Number 

Improved 

AP. 

treated 

| Number j 

Per cent 

Absent 

120 

j 

93 


Present 

| 289 

202 



From the point of view of effusion and type 
of lesion we find as follows. 

Table XI 


Type 

Number 

Effusion 

TRESENT 

treated 

■ - - 1 

Number 

Per cent 

Caseo-pneumonic 

19 1 

18 1 

! Of. 8 

Predominantly 

exudative. 

244 

170 

! 69.6 

i 

Mixed 

! 109 

76 

i 69.7 

Predominantly 

fibrotic. 

1 37 

25 

67.6 


Effusion is much more likely to occur in caseo- 
pneumonic. types, but there is no difference 
between the other three types. 

We have also investigated the time of onset 
of effusion in relation to the type of lesion, and 
the. nature of the fluid whether clear or turbid, 
and have found no significant difference between 
any of the types. 


(c) Intestinal tuberculosis. — We have found 
that intestinal tuberculosis seriously affects the 
results of treatment in artificial pneumothorax. 
The diagnosis of intestinal tuberculosis was 
mainly on clinical evidence, as routine barium- 
meal examination was not made in all cases. 


Table XII 


Intestinal tuberculosis 

Number j 
of j 

patients 

j f Improved * 



No symptoms noted 

364 

273 

75.0’. 

Diagnosed 

45 

- 22 

; 

4S9 • 


. (dl Spontaneous pneumothorax. — There is a 
highly significant difference between patients 
experiencing rupture of the lung on the artificial 
pneumothorax side! and those without this com- 
plication. ' 

Table XIII 


Rupture of 

Number of 

I Improved 

lung 

patients 

! Number 

Per cent 

Nil 

3S9 

I 2S9 ! 

74.4 • 

Present 

j 

21 

7 

[ | 

33.3 

— \ 


(e) Diabetes mellitus— Diabetes was found 
in 30 of the pneumothorax treated cases. But 
it does not seem to be of significance as regards 
results of treatment. 


Table XIV 


Diabetes 

Number of 

Improved 

patients 


Per cent 

Present 

30 

1 

17 

56.7 

Absent 


27S 

73.6 


Can ‘ failed ’ pneumothorax cases be used as 
controls ? 

At the beginning of the paper, it was stated 
that 100 patients had artificial pneumothorax 
for less than three months, and in 177 no free 
pleural space could be found. Sometimes this 
type of patient is used as a control to judge 
the results of treatment in cases in which 
pneumothorax has been successfully induced. 
As a side-line of our main analysis, we have 
examined whether such cases can be fairly 
used as controls. 

Taking first of all the type of disease : are 
the successful and failed pneumothorax cases 
comparable groups ? 



































Jan., 1945,] RESULTS OF ARTIFICIAL PNEUMOTHORAX : BENJAMIN & • OTHERS 5 


Table XV 


i Type of 

disease 

A.P. 

, CASES 

Failed A.P. 

CASES 

Number 

Per cent 

Number! 

Per cent 

Caseo-pneumonic 

i 

19 

4.7 

23 

8.3 

Predominantly 

exudative. 

244 

59.6 

149 

53.8 

Fixed 

j 109 ■ 

26.7 

61 

22.0 

Predominantly 

fibrotic. 

1 37 

1 

9.0 

44 

15.9 

Total .. j 

i 

409’ 

100.0 

277 

100.0 


In the two large groups, there is not much 
difference in distribution, but in caseo-pneumonic 
and fibrotic types, there is an excess in the 
‘ failed ’ group. That is, taken as a whole, from 
the point of view of the type, the two groups 
are not quite comparable. 

If, however, we take the largest group — 
predominantly exudative — in which there is not 
.much difference, and examine further, we find 
that there are more patients with all zones 
affected in the failed cases than there are in the 
successful (table XVI). 


Table XVI 

Predominantly 'exudative cases 


Zones 

affected 

A.P. 

CASES 

Failed A.P. cases 

Number 

Per cent 

Number 

Per cent 

One 

47 

19.3 

18 

12.1 

Two 

144 

59.0 

83 

55.7 

Three 

53 

21.7 

48 

32.2 

Total 

244 

100.0 

149 j 

100.0 


Looking at these findings in another way, we 
find that there is an increasing number with 
obliterated pleural space with increasing lung 
affection (table XVII). 

Table XVII 


Predominantly exudative cases 


i 

Zones affected 

i 

Total 

patients 

i 

i 

Failed A 

Number 

J?. CASES 

Per cent 

One 

65 

18 

27.7 

Two 

227 

83 

36.6 

Three 

101 

48 

47.5 


Therefore, separation of cases into successful 
and failed pneumothorax groups will include in 
the failed group more cases with a wide exten- 
sion of the disease. 

Further, there are _ more cases with contra- 
lateral lung disease in the failed group than 


in the successful group. Taking again the pre- 
dominantly exudative groups, we find that out 
of 244 with successful pneumothorax, 163 or 
66.8 per cent were bilateral, and of 149 with 
* failed ’ pneumothorax 121 or 81.2 per cent 
were bilateral. Therefore, in this respect also 
the two groups are not comparable. 

Therefore, at least in the series of cases 
included in this review, it would not be correct 
to take as ‘ controls ’ for the study of pneumo- 
thorax treatment, the cases in which this treat- 
ment has not been possible. 

Summary and conclusions 

(1) Of a consecutive series of 781 patients in 
whom artificial pneumothorax was attempted 
409 had a successful induction and maintenance 
for more than three months. 

(2) The results following artificial pneumo- 
thorax treatment in these are analysed accord- 
ing to the type of disease in the patients treated, 
the extent of lesions, the presence of cavities, 
the nature of the collapse, the condition of 
the contralateral lung, and complications includ- 
ing mediastinal displacement, pleural effusion, 
intestinal tuberculosis, spontaneous pneumo- 
thorax and diabetes. 

(3) The question of controls is discussed. 

(4) (a) It is shown that the patients with 
a predominantly fibrotic type of disease have 
better results than those with other types, while 
these show no significant difference between 
themselves. 

( b ) Except for a larger percentage of good 
results in patients with only upper zone 
affection, there is no significant difference 
between one zone and two zone affections; 
when all the zones are affected, there is a worse 
prognosis. 

(c) Judged by improvement, there does not 
seem to be much difference between one-cavity 
cases and multiple- cavity cases, but sputum 
results are better in the former. Cases with 
no cavity, as can be expected, show still better 
results. 

(d) Those with a selective collapse show 
better results, but not as marked as might have 
been expected. 

(e) Cases with contralateral lung involve- 
ment show a worse prognosis. 

(/) Mediastinal displacement, pleural effusion 
and diabetes make no significant difference in 
the results of treatment. Intestinal tuberculosis 
and spontaneous pneumothorax affect the prog- 
nosis adversely. 

We acknowledge the help of a number of members 
of the staff in the preparation of this paper and of' 
Dr. J. Frimodt-Moller in statistical analysis of the 
figures. 
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CARBOHYDRATE METABOLISM IN THE 
DIFFERENT PATHOLOGICAL TYPES OF 
PULMONARY TUBERCULOSIS 

By R. B. BILLIMORIA, mj>. 
and 

H. JACOBY, m.d. 

C From the Research Department, ' Bel-Air’ Sanatorium, 
Panchgani) 


pulmonary tuberculosis in an individual, com- 
prises among other factors, diabetes, pregnancy, 
gestation, lactation, starvation and shock. They 
all indicate again disorders of a functional 
character of the metabolism or the endocrine 
glands. Also the literature furnishes proof that 
a i elation exists, for instance, between pulmonary 
tuberculosis and the carbohydrate metabolism 
m particular. 


Introduction 

Studies of tuberculous lungs by means of 
a>ray plates and histopathological preparations 
afford an understanding of anatomo-patho- 
logical changes produced by the tubercle 
bacillus, but such studies do not reveal the 
physio-pathological changes which go along 
with it, not only in the lungs but in the body 
as_ a whole. _ We are, therefore, concerned in 
this paper with deviations from the normal or 
biochemical functions, caused by the settling 
of the tubercle bacillus in the lung. Structural 
examinations have given information as to the 
route within the lungs on which a present re- 
infection or a rc-activation [Page! (1935), Siegen 
(19261, Ghon (1926) j has developed from a 
former ' primary focus But why such an 
endogenous re-infection or re-activation takes 
place after many years of healthy life, why a 
primary focus in one person produces immunity, 
renders another person allergic, and sensitizes 
(producing anaphylactic shock) a third person 
(or experimental animal), we are not in a 
position to investigate with the anatomical and 
radiological methods at our disposal. 

We do not know what biochemical condi- 
tions within the body are congenial to the 
growth and multiplication of the bacilli, result- 
ing in the various different histological changes, 
viz, exudation, fibrosis, caseation, acinar pio- 
ductive tubercles, or resolution of exudation. 
If we consider the comparative infrequency of 
conjugal tuberculosis ana tuberculosis in atten- 
dants in sanatoriums, it is obvious that the 
bacillus alone does not account jor the disease. 
Pottenger (1934) for instance reports not one 
case ol infection to attendants in his sanatorium 
within 30 years; in our sanatorium, only one 
such case was reported 30 years ago tan 
alcoholic), and no relapse of any ex-patient 
member of the medical staff. Some other 
factor must be responsible for the develop- 
ment of the bacillus and the production of the 
various phenomena in the lung. Epidemio- 
logical data of 1,000 patients, tieated in our 
sanatorium during the fast 6 years, reveal only 
.29 per cent of cases with a history indicating a 
probable source of infection. Other statistics, 
taken from the 173 patients at present under 
treatment in our,, sanatorium, showed a figure 
as high as 29.4 per cent for metabolic diseases 
from which the patients themselves or their 
near relatives were suffering. 

The term ‘ diminished resistance ' generally 
given ns the reason for the development of 


Literature 


In the older literature of diabetes, the incid- 
ence of tuberculosis was much more frequent 
than it is now after the introduction of insulin. 
Curschmann (1928) noted that tuberculosis was 
present in 42 to 50 per cent of the diabetics. 
In autopsy-reports of diabetic patients up to 
the times of Naunyn, an incidence of 42 per 
cent with active tuberculosis was present 
(Goldberg, 1939). Since the introduction of 
insulin, the incidence of tuberculosis has dropped 
down to between 2.4 .and 10 per cent. ‘ Gallop- 
ing tuberculosis ’ in the course of diabetes seen 
in fore-insulin days is now no ' more seen 
(Billimoria, 1940). 

The good effect of insulin on the general con- 
dition of tuberculous patients is recognized by 
Allen, Lang and Keeton (Goldberg, 1939). The 
explanation, however, given for the improve- 
ment through insulin, is its fattening property 
on thin patients with poor appetite. Certain 
clinicians suggest that insulin is such a power- 
ful metabolic .catalyst that the diabetic has a 
greater chance, of recovery from the tubercu- 
losis than his non-diabetic brother. This has, 
however, not led ' to the general use of insulin 
for the treatment of non-diabetic tuberculous 


oati exits. , . 

On the other hand, it is an old clinical 
observation . that the diabetes of a person 
improves when tuberculosis supervenes (Bose 
(1939), Joslin'et al. (1940)]. Joslin puts it in 
the words ; ‘ When the diabetes is doing well 
and the patient poorly, suspect tuberculosis/ 
Naunyn ranks tuberculosis in the first place of 
diseases which ^meliorate diabetes. Bose (1939) 
reports in three ■ cases the disappearance of the 
diabetic symptoms and also the improvement in 
the patient’s tolerance for carbohydrates after 
the development of pulmonary tuberculosis. 
We also have the history of three tuberculous 
diabetics who 'observed on themselves an 
amelioration of their diabetic symptoms, viz, 
polydipsia and polyuria, after development of 
their tuberculosis, before insulin treatment. 
Trying to explain these observations, Lundberg 
(1925) has advanced an hypothesis; he claims 
to have found in the tuberculous lung an 
insulin-like body, called by him para-msuhn, 
which injected into white mice < causes hypo- 
Elvcaimic symptoms. From his clinical observa- 
tions, Billimoria (1940) is also of the opinion 
that the.. caseous type of lesion seems to secrete 
some insulin-like substance,., and the urine and 
blood sugar often drop markedly. He ha? 
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seen’ these drops even with full diet and he, 
therefore, does not attribute this phenomenon to 
anorexia arid low diet. On the other hand, 
Lundberg’s experiments and views are contra- 
dicted by Curschmann (1928). Other authors 
such as Allen suggest that the improvement in 
diabetes in association with tuberculosis is due 
to undernutrition, and that the improvement. 'in 
the incidence and the mortality rate of pul- 
monary tuberculosis among diabetic patients is 
due chiefly to better control of the diabetes 
brought about through the use of insulin 
(Joslin et al, 1940). 

We believe that all the above observations 
and facts, although waiting for a full scientific 
elucidation, are proof of an existing relation- 
ship between tuberculosis and the carbohydrate 
metabolism. The following experiments were 
undertaken in order to study this relationship, 
and to deal with possible functional distur- 
bances of the carbohydrate metabolism in 
relation to pulmonary tuberculosis. 

Method 

In our series of 62 sugar-tolerance tests on 
50 unselected afebrile tuberculous patients, we 
used the oral test. We gave 50 gm. glucose in 
about 100 c.cm. of plain tea in the morning after 
a fast of about 14 hours and after having taken 
a blood specimen. We then took blood again 
from the vein after intervals of 25, 60, 90 and 
120 * minutes* sometimes still more frequently, 
as seen in our curves. Immediately afterwards 
we started the blood-sugar ' determination with 
the methods of Hagedorn- Jensen. For each 
determination we took two blood samples, the 
difference of which did not as a rule exceed 
10 mg. per cent. During the tests the patients 
were resting; smoking was not permitted. Urine 
examinations for sugar by Benedict’s qualitative 
methods were carried out during 
fasting and one and a half hours 


Results 

Before evaluating the results of sugar-tolerance 
tests without taking into consideration the 
kind of treatment, we had to determine whether 
pneumothorax treatment and injections, of gold 
and calcium, by themselves, had any influence 
on the tests. Figure 1 showing graphically on 
the same patient the results of the oral glucose- 
tolerance test before and one month after the 
artificial pneumothorax and calcium injections 
were started, indicates that such treatment does 
not influence the curve. 

Having answered this question, we proceeded 
to find out how the blood-sugar curve differs 
in tuberculous patients from that in healthy 
subjects. Figure 2, curve A is representative 
of a series of 20 similar curves in 62 tests. 
Their pulmonary disease is of the exudative- 
ulcerative type, as a rule of a rather short 
duration. The most characteristic feature of 
the curve is its descending limb. The highest 
point of the ascending limb is generally reached 
in 20 to 40 minutes. The descent which is, as 
a rule, finished within about two hours, is often 
40 to 50 per cent lower than the starting fasting 
level. 

In order to show that a possible hydration 
in the blood is not responsible for this type of 
blood-sugar curve, we have determined simulta- 
neously in each blood specimen also its specific 
gravity. The curve C in figure 2 shows the 
corresponding curve obtained from these serum 
density determinations. 

In figure 3, we show an average curve com- 
posed of ten different curves which are similar to 
curve A in figure 2. Such curves are the func- 
tional expression of the exudative-ulcerative type 
of pulmonary tuberculosis. Hence, it is obvious 
that we are dealing not with an occasional 
observation but with the principle particular to 
this type of tuberculosis. 
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We tried to find what features were common 
to patients with this type of curve. We examined 
them also by means of percussion and ausculta- 
tion, went carefully through their histories and 
studied their radiograms and blood sedimenta- 
tion rates. Common to this type of tolerance 
curve are the follow- 
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no polyphagia, we could classify this type of 
blood-sugar curves as * potential diabetic ’ (lag 
curve). One other curve at our disposal shows 
.such an impaired tolerance that one would 
classify it even as a severely diabetic one, but 
lor the absence of all other clinical signs required 
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Fig. 2.— Effect of fibrotic healing of an acute exudative process on the blood 
sugar curve. 

Curve A . — Taken one day after admission : very low descending limb, by ' 
nearly 50 mg. per cent lower than fasting level. Sedimentation 
rate : 22 mm. 

Curve B . — Taken seven months later, after primary artificial pneumothorax 
7 months ago and phrenic crush 2 J months ago. No descending 
limb present, but the fasting level and also the peak are higher 
than in curve A. Sedimentation rate : S mm. 

Curve C — Blood specific gravity, curve taken simultaneously with curve B. 


indicator of the actual 

state of health than the sedimentation rate in 
this exudative type of phase of pulmonary 
tuberculosis. • 

In some tuberculosis cases we find quite 
another type of glucose-tolerance curve, as 
reproduced in figure 4. 

As in figure 2 , here also the specific gravity 
curve shows that this type of blood-sugar curve 
is not due to hydration. A striking feature of 
this curve, compared with figures 2A and 3, is 
that there is no descent of the second limb 
beneath the fasting level, and after two hours, 
is still considerably higher. The peak of 173 
mg. per cent in the curve B is reached in 60 
minutes. This type of curve resembles the rnild- 
* est possible form of a diabetic glucose-toleiance 
curve. As - these- patients offer) however, no 
other clinical signs of true diabetes mellitus, no 
high" fasting blood sugar, _ no' sugar reaction in 
the 'thrin'e, no - acetone bodies, no polydipsia and 


for the diagnosis of a genuine diabetes mellitus. 
It is a case of an apparently healed tuberculous 
lesion with extensive fibrosis. We show this 
curve in figure 5. 

Among our 62 curves, w r e have seventeen of 
this potential diabetic type. We reproduce in 
figure 6 a curve which is constructed by com- 
bining these seventeen, and -which shows the 
same characteristics as figures 4 and 5. 

Again, we attempted to find what factors were 
common to these cases, by means of case history, 
physical and radiological examination and 
blood sedimentation rate. Common to them is 
the more or less long history of tuberculosis, 
with or without a history of diabetes in the 
family, a radiograph showing a proliferative 
fibrotic process with foci of calcification and, 
lastly, on clinical examination, a rather inactive 
process which has more or less settled down 
(see also figure 2, curve B in comparison to. 
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curve A). The sedimentation rate in cases of 
this type is often low, but sometimes also high 
because of the secondary sepsis in the dilated 
bronchi. 

There are in our sanatorium also many 
transitional cases/ which were acute and. exuda- 
tive-ulcerative on admission, but want to heal in 
a proliferative manner after a number of years. 
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Pig. 3. — Curve composed of 10 different identical curves from patients 
suffering from acute exudative pulmonary tuberculosis. Same 

figure 2, curve A. 
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Curve A.— Four days after admission with fresh infiltrations and 
fi„ rno t> A n datc ; Sedimentation rate : 24 mm. 

* itnn Gr ^sorption of exudate and increase of fibrotic indura- 
' n ™ n * , Sedimentation rate : 11 mm. 
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with fresh exudative processes, the correspond- 
ing blood-sugar curve characterized by its low 
descending limb. Figures 2 and 7 show instances 
of such transitional curves. They are, of course, 
of the greatest importance to our subject; 
forming the link, as they do, between the two 
extreme curves, they appear to afford strong 
support for the views expressed here. 

If a fresh process is grafted 
upon a healed fibrotic one, it 
is natural that the sedimenta- 
tion rate expresses mainly the 
active fresh component, and is 
high. The blood-sugar curve, 
however, is an expression of 
both the anatomical processes, 
the old and the new one, al- 
though it is admitted that 
knowledge of the simple, 
uncomplicated extreme curves 
is required to enable the 
reading and interpretation of 
these mixed curves. 

There is still a fourth type 
of curve, which we call 
the ‘ saddle-form We have 
obtained 8 such curves from 
our total of 62 curves. They 
differ from the standard toler- 
ance curves by the dip and 
sometimes also by a prolonga- 
tion. Such ‘ saddle-curves ’ 
are mentioned in the literature 
as a result of a slow rate of 
digestion and absorption, for 
instance, after mixed meals 
such as sugars with much fat 
(Harrison, 1937). There are 
other observations on such 
curves by Tunbridge and 
Allibone (1940) . Amongst 92 
patients suffering from various 
diseases, these authors found 
the so-called ‘ hump-effect ’ 
talcing place in 14 patients. 
Amongst 42 healthy persons, 
however, only one gave a 
slight degree of ‘ humping ’. 
Similar effects have been 
observed by Noltie following 
the intravenous administra- 
tion of dextrose in rabbits, 
and such effects were abolished 
after a small dose of insulin. 
Although the ‘ hump-effect ’ is 
not quite the same as our 
‘ saddle-curve ’, w r e believe 
these fluctuations of the 
blood-sugar level within one or two horn's of oral 
and intravenous glucose, are not mere effects of 
delayed digestion or absorption. •• We also have 
an instance of a ‘ saddle-shaped ’ curve which 
has been straightened by insulin injections of 
o units thrice daily lasting for one month till 
one .. day prior to the blood-sugar test, ' .We 
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Fig. 5. — Blood-sugar tolerance cuiye resembling a diabetic 
one. No clinical signs of a genuine diabetes mellitus. No 
sugar in the urine before and ll hours after intake of 50 gm. 
of glucose. Radiologically — fibrosis on right apex, right upper 
field and left hilar region. Sedimentation rate : 18 mm. 



6 This curve is composed of 17 identical curves from 

parents suffering from more chronic, fibrotically healing forms 
** of pulmonary tuberculosis 


consider our ‘saddle-curves’ like Tun- 
bridge and Allibone’s * humping-effects \ 
are possibly due to the balancing control 
°* , e , ndocri ne glands, especially the 

adrenal glands, on the carbohydrate meta- 
holism. To prove this, however, tolerance 
tests after oral and intravenous glucose on 
the same patient with saddle-shaped curve 
should be carried out. We consider saddle- 
back curves as pathognomonic, although 
we are not yet in a position to relate them 
to a particular type, of pulmonary tuber- 
culosis. 

Concluding, we would mention still 
another type of blood-sugar curve, the so- 
called * flat curve ’, without, however, being 
able to offer any explanation as to its 
origin. We obtained such a curve in four 
female patients, two of whom showed signs 
of endocrine disorders. The description of 
one case is given in the legend to figure 8. 
The other showed signs of pluriglandular 
disturbance, mainly of the thyroid and the 
adrenals, resembling Addison’s disease. 
She also gave a rather flat curve with a low 
fasting blood sugar, and had fibrotic tuber- 
culosis lesions of 18 years’ standing. 

Nevertheless, the ‘ flat curve ’ is for the 
following reasons not likely to be an expres- 
sion of the influence of the female sex 
hormones as such : six other female 
tuberculous patients among our ten gave no 
‘ flat curve ’, but had curves characteristic 
of their type of tuberculosis. Furthermore, 
two other female patients with ‘ flat curves ’ 
presented no clinical signs of endocrine dis- 
orders whatsoever. On the other hand, we 
have met with a ‘ flat curve ’ in two male 
patients, who offered no signs of endocrine 
disorder. In the literature such ‘ flat 
curves ’ are mentioned in cases of idiopathic 
steatorrhcea by Thaysen (1935), and in his 
view they — like the ‘saddle curves’ — are 
also due to diminished absorption. 

Discussion 

In the almost total absence of physio- 
pathological studies of the tuberculous lung, 
it is not easy to explain our above findings. 
The only physio-pathological data elabo- 
rated with regard to the functions of the 
tuberculous lung are quite recent, and 
although well ‘based on unimpeachable 
physiological and biological evidence ’ the 
conclusions are still of a hypothetical 
nature, as the author himself admits 
[Coryllos (Goldberg, 1939)]. 

In former investigations on the improve- 
ment of the blood-sugar tolerance of 
diabetics produced by means of oxygen- 
inhalation, Jacoby (1930) could show that 
it is ip the tissues that an increased oxida- 

Ttion of carbohydrates takes place; and 
that it is also in, the tissues that an 
impairment of carbohydrate oxidatwn witn 
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impaired sugar tolerance takes place, when 
carbon dioxide is inhaled instead of oxygen. 

Coryllos et al. (1932; advance the con- 
ception that fibrosis goes hand in hand with 
tissue anoxceinia, produced by selective 
respiratory rest of the affected parts of the 
- lung. Consequently, increased C0 2 and 
decreased 0 2 in the' arterial blood results. 
Similarly, within cavities without open 
bronchial outlet, manometric readings and # 
gas analysis of air contained in them have ^ 
jsnown a lowered oxygen and higher carbon 
dioxide content than in the outside, air. 
Before, however, tissue anoxaemia is brought 
-■about m the fibrotic part of the lung, U 2 is 
absorbed by the cellular tissues; this 
absorption is more rapid than would be sus- 
pected and this because ol the extraordinary 
ammty of the avascular tuberculous tissues 
for U 2 [Novy, Warburg (Goldberg, 1939) J. 
Absorption of 0 2 produces a condition of 
anoxaimia in which tubercle bacilli cannot 
grow. 

Uur findings — former and present — are in 
•keeping with these conceptions oi Coryllos : 

The stage of absorption of 0 2 by the 
affected nbrotic lung tissue would corres- 
pond with the increased sugar tolerance 
with the low descending limb of its curve. 

Cn the other hand, the stage oi anoxanma 
woulu corresponu with the impaired sugar- ^ 
tolerance curve (potential diabetic). The Q 
key to our findings would be in the lung ° 
tissue itself : when the tissue is absorbing § 
0 2 and communicates it at the same time 
to the venous blood, the sugar tolerance is 
enhanced as in our iormer investigations 
after 0 2 inhalation (Jacoby, 1930). When 
the tissue is anoxsemic and the venous 
blood contains more C0 2 , the sugar tolerance S5 
is impaired as in our iormer experiments Q 
on healthy people alter C0 2 inhalation. 8 

We are well aware that the greatest ^ 
obstacle to this theory is the natural pre- 
sumption that the compensatory action of 
the remaining healthy lung tissue should be 
able to maite up lor the impaired ventilation 
and circulation in the tuberculous tissue. 

We believe, however, that at this junc- 
ture it is too early to discuss this argu- 
ment before having carried out accurate 
gasometnc analysis on the subject, namely 
determinations ol the C0 2 content or of the 
alkali reserve of the blood with van Slyke’s 
apparatus and, further, determinations ol (JO, 
and 0, in the expired air with Haldane’s gas 
analysis apparatus on tuberculous patients of 
the different types. On the same patients, 
simultaneous blood sugar-tolerance tests in 
capillary and venous blood may also prove 
whether Coryllos’ conception of the changed 
functions of tuberculous lungs and pur explana- 
tions for the changed sugar tolerance of tuber- 
culous patients are correct; namely, that the key 
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Eig. 7.— Effect of the clinically and morphologically flaring up 
of an already fibrotic process on the blood-sugar curve. 

Curve A.— Improved condition after- phrenic-crush, gold, 
calcium and tubercle filtrate injections. No 
descending limb. Sedimentation rate : 8 mm. 

Curve B . — Patient re-admitted with haemoptysis and fever. 

Now a descending limb is present. Sedimenta- 
tion rate : 25 mm. 
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Fig. 8. — 'Flat curve’ of a 26 years’ old female tuberculous 
patient, with excessive growth of hair, - abnormal to the 
patient’s sex also, on the upper lip, chin, cheeks, lower legs. 
Her period is regular. Her pulmonary process is a mixture 
of extensive exudative-ulcerative-proliferative type. Sedi- 
mentation rate : 24 mm. 


to these physio-pathological problems is mainly 
with the tuberculous tissues. ■■ 

If we succeed by means of the above outlined 
experimental work in proving these relations, it 
would be obvious that they are the direct out- 
come of a tuberculous infection. There is, 
however, much clinical evidence, that ‘tuber- 
culosis is not solely microbic, i.c. depending 
only on infections and re-infections ’. 

Although in the present state of our physio- 
pathological knowledge of tuberculosis it is too 
early to draw conclusions, we may' say that there 
is much clinical evidence to support the- view 
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that ‘ phthisiogenesis is more a problem of pre- 
disposition than of bacterial iniection ' (Fish- 1 
berg, 1932). . ' 

Summary l 

The not infrequent incidence of metabolic 
diseases in- family histories of tuberculous, 
patients, as well as the drop of tuberculosis 
incidence in- diabetes since the discovery of 
insulin, and observations on the ‘ curative ’ effect 
of tuberculosis on. diabetes, has led us to investi- 
gate the relationship between pulmonary tuber- 
culosis and the carbohydrate metabolism by 
means of sugar-tolerance tests. We earned out 
62 of them on 50 unseiectea afebrile tuberculous 
patients. We used the classical method of 
giving 50 gm. glucose orally. We distinguished 
with this method two dillerent types ol curves, 
one with enhanced sugar tolerance with a very 
low descending limb, the other with impaired 
sugar tolerance, sometimes resembling those of 
potentially diabetic patients. Morphologically, 
the former curve corresponds with cases of 
exudative-ulcerative pulmonary tuberculosis, 
the latter curve with those suffering from a more 
chronic fibrotic type. Morphological transitions 
between these two extreme types of pulmonary 
tuberculosis correspond functionally with then 1 
respective transitional sugar-tolerance tests. 
By means of determinations of the blood 
density, undertaken simultaneously with the 
blood sugar estimations on 45 patients, we could 
show that the form of the sugai’-tolerance curve 
is definitely independent of and uninfluenced by 
the fluctuations of the blood density. An 
explanation of our findings has been attempted 
on the ground of recent physio-pathological 
findings on the tuberculous lung. A path for 
further studies for the elucidation of the 
functions of the tuberculous lung is Indicated. 
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SIMULTANEOUS BILATERAL ‘EARLY 
INFILTRATION » IN A MIDDLE-AGED 
PATIENT 

By If. EISENSTAEDT, mj>., tj>.d. 

State Hospitals, Jamnagar 

In this country, most cases of lung tubercu- 
losis when diagnosed are in a more or less ■ 
advanced condition. Early detection, unfortu- 
nately, is a rare exception. It lias been shown 
in western countries that the beginning of adult 
tuberculosis, the tertiary stage according to 
Ranke or the re-infection stage according to 
others, is very frequently located m the posterior- 
superior sub-apical region. Pathologically, it is 
a more or less extensive, exudative infiltration. 
Tills observation challenged the earlier conception 
of an insidious tubercular onset in one or both 
apices, which is unfortunately still deeply rooted 
in the minds of many practitioners. Periodical 
and serial re-ray examinations of certain pro- 
fessional groups, especially of hospital staff, 
offered the opportunity to detect the very onset 
of the disease in persons who were proved to 
be healthy in previous re-ray examinations and 
appeared even so at the time of detection. 
Burrell warns us 'that no signs may be found 
even by an expert in a case of extensive disease, 
and that he may be faced with a legal action 
for negligence if he has based his negative 
diagnosis on the absence of physical signs and 
has not had an x-ray taken’. The statement 
that the onset of the disease might take place 
in the sub-apical region had already been made 
by Ewart (Fishberg, 1932), Fowler (Fishberg, 
1932), Gekler (Fishberg, 1932) and Wessler 
(Fishberg, 1932). To Assmann (1923), how- 
ever, the credit must be given for investigating 
these sub-apical exudative patches in periodical 
and serial x-ray examinations, emphasizing that, 
but for the x-ray detection, many of these cases 
would have been overlooked, as clinical signs 
and symptoms were completely absent. His 
term. ‘ early infiltration’ (Assmann focus) for 
this phenomenon lias been accepted by phthisio- 
logists. Since then, innumerable communica- 
tions have dealt with this subject. If i venture 
to add the following case, 1 may put forward 
4 reasons, viz. (1) The relative rarity of detec- 
tion of an ‘ early infiltration 1 in this country 
with close following up for three months, (2) 
the exceptional late appearance, (3) the here- 
ditary late susceptibility and (4) the simultane- 
ous appearance of lesions on both sides. 

The patient, a male Hindu, 46 years old, is a member 
o£ the medical staff of a general -hospital. -He -hue 
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LOBECTOMY FOR ABSCESS OF THE LUNG : E. J. BORGES. PAGE 21. 



Fig. 1 . — Shows abscess cavity with fluid- 
level in the peripheral part of the lower 
lobe of the right lung. 


Fig. 2. — Shows skiagram taken on the 5th post- 
operative day after right lower lobectomy. The 
seventh rib is resected and smaller segments of 8 and 
9 ribs have been removed with the lobe. The 
drainage tube with side holes is seen at the base. 
The upper two lobes are seen to be well expanded 
to fill gap caused by removal of lower lobe. 



Fi°\ 3.— Photograph of specimen of resected 
lobe of lung. Shows abscess cavity and smus 
leading out to the chest wall a part of which 
has been resected. Just above the scale 
seen the diaphragmatic surface of the lobe and 
above the cavity the interlobar surface, lo 
the left is the hilar aspect showing cut pedicle 
and surrounding cuff of lung. 
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cervical adenitis at the ace of' 14 to 16 years; otherwise 
he enioyed perfect health. The family history reveals 
the following interesting data : his father died at the 
age of 56 vears after suffering from lung tuberculosis 
for about 6 to 7 years; his father's sister died at the 
age of about 50 years from lung tuberculosis; one 
brother died at the age of 38 years from lung tuber- 
culosis. They all enjoyed perfect health but for the 
last period of their lives. , , 

The health of the patient was checked as a matter 
of routine *at periodical intervals. Fluoroscopies of the 
chest were done in December 1943, February 1944 and 
at the beginning of May 1944. None of the three 
screenings showed signs of parenchymatous # lesions, 
although at the time of the last examination in May, 
‘the patient complained of pain at the back of the 
left side. Another screening on 5th June, 1944, sud- 
denly revealed an infraclavicular infiltration on the left 
side with a cavity, and some small, hazy patches at the 
corresponding region of the riaht side, confirmed by a 
photo taken the next day (figure 1, plate I). There 
was no doubt that these infiltrations and the cavitation 
.of the left side must have developed during the course 
of the previous month. The patient noticed only little 
symptoms of activity, some cough and expectoration 
(positive), slight occasional pain, rare subfebrile tem- 
perature, the general condition being quite good. 

For personal reasons the patient paid little attention 
-to medical advice and took onlv a little rest. The 
second photo (figure 2, plate T) taken on 8th July, 
1944, showpd slight .resorption of the exudative patches 
of the left side, and replacement by apparently 
more linear shadows: the cavity was unchanged. The 
small indistinct patches seen on the right side of the 
first photo, however, had developed into an irregular, 
confluent infiltration with beginning cavitation in the 
centre. Again the patient preferred an expectant policy 
until 7 weeks later, on 25th August. 1944, a third photo 
(figure 3, plate I) revealed a cavity at the right side 
of about the same size as that of the left side, the 
latter being unchanged. Although a little higher, the 
picture of the right side apneared almost as if reflected 
bv a mirror from the left side. Then at last the patient 
entered the hospital. (Other clinical data are omitted 
as irrelevant.) 


families the disease began during the correspond- 
ing age. 

(4) The simultaneous appearance of similar 
bilateral lesions. When the disease was detected, 
there was already a cavity on the left side, 
whereas the right side showed only slight, infiltra-^ 
tion. The difference in time, if- there was any', 
between the onset on the two sides is negligible, 
notwithstanding the earlier appearance of , the 
left cavity. . The fully developed picture of the 
disease as seen in the third photo' gives no 
clue as to the priority of cavitation (and even 
less of the very onset) on either side. The so- 
called daughter-infiltrations (Redeker.) , however, 
appear later, and are easily distinguishable from 
the original ‘ early infiltration ’, at least for quite 
a long time in the course of the disease. In the 
present case no such distinction is possible. In 
spite of the earlier cavitation on one, side, the 
brevity of the developing period and the final 
picture of the fully developed disease point to 
simultaneous appearance on both sides. 

Summary 

A case of pulmonary tuberculosis is reported, 
showing a bilateral, simultaneous ‘ early infiltra- 
tion ’ in a patient of 46 years with familial late 
susceptibility. • ' • 
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The interesting points of this case are : — 

(1) The sudden appearance and rapid cavita-. 
tion of a typical * early infiltration \ a rare 
observation unless periodical and serial x-ray 
examinations are performed, particularly among 
professionally exposed persons. 

(2) The appearance of an early infiltration at 
an advanced age of 46 years, whereas generally 
these forms are observed at the age of 15 to 
25 years (Fishberg, 1932). 

(3) A distinct familial taint evidenced by 
three other members of the patient’s family who 
became victims of tuberculosis at a relatively . 
advanced age. According to Burrell (1938) 

* : • the disease undoubtedly tends to run a 

similar course in some families ... in other 
families the disease may develop at about the 
same age in each patient. Thus, some families 
tend, to. have an early and others a late sus- 
ceptibility to tuberculosis. In one family 2 
brothers and 5 sisters died from pulmonary 

• tuberculosis, their age at death being 30, 44 65, 
•76, 76, 78 and 81. It is generally agreed that 
tuberculosis is not hereditary, but that some 
factor affecting resistance or susceptibility may 
be inherited . According to Fishberg. ‘family 
resemblance in phthisis has been found in about 
^-cent of cases. According to Edel (Fish- 
beig, 1932) and others, m 34.29 per cent of the 


AN ANTI-TUBERCULOSIS SCHEME . 

FOR AN INDIAN CITY 

By P. V. BENJAMIN, m.b., b.s., t.d.d. 
Technical Adviser , Tuberculosis Association of India , 
Medical Superintendent, Union Mission Tuberculosis 
Sanatorium , Arogyavaram, Madanapalfe - 

Many are now busy with post-war planning 
for medical schemes, which include schemes for 
anti-tuberculosis work, and frequent requests 
are being. made for plans and suggestions about 
how to proceed, and enquiries as. to' what ig 
required. This paper is to' suggest a scheme for 
a city of about one lakh population. 

. Estimate of the tuberculosis 'problem 1 

Before we draw up a plan for an anti-tuber- 
culosis scheme, we should have knowledge about 
the problem which has to be faced in the. towit 
Some idea can be obtained from the. mortality 
statistics, but this- will represent the minimum 
only, as experience and investigations have 
shown that only a proportion of death's from 
tuberculosis is reported as such. Probably for 
most Indian cities, it will be found that the 
tuberculosis death-rate will vary, from 200 , to 
500 per 100,000 population. The’ usual -estimate 
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of the number of people suffering from active 
tuberculosis compared with deaths is between 
5 and. 10 sick to one death. In India, owing 
to the rapid course of the disease, the lower 
figure is probably .more correct, namely, 5 sick 
to one death. This will mean that in a city 
of one lakh population, there will be from 200 
to 500 deaths per annum and from 1,000 to 
2,500 people suffering from active tuberculosis. 
Any scheme therefore which is drawn up will 
have to take these facts into consideration. 

Essentials for the scheme 

In the plan for the city, there will be required 
a diagnostic service, facilities for treatment 
and isolation of infections cases, and in addi- 
tion, an organization to deal with the preventive 
side of the work, including propaganda and 
education. It is however absolutely necessary 
that all these parts of the scheme should be 
co-ordinated so that they work as a whole and 
not independently'. For this purpose, there will 
have to be a chief tuberculosis officer for the 
city, but for a city of only one lakh population, 
he may also be in charge of either a clinic or a 
tuberculosis hospital. 

(a) Diagnostic service . — The ' tuberculosis 
clinic provides the best form of service for 
diagnosis. In an ordinary Indian city, a popula- 
tion of 50,000 will provide plenty of work for 
one clinic. Each clinic will have on its books 
from 500 to more than 1,000 persons with active 
tuberculosis for whose supervision it will have 
to be responsible, apart from those under 
observation such as contacts; in addition there 
will be all the usual other work of a preventive 
and educational character. 

In large cities with a number of clinics, it will 
be desirable to have a large and fully equipped 
clinic, and others as subsidiary ones: five 
clinics could form a group of this nature. But in 
a town of about 100,000 which would need only 
two clinics, probably it would be better for both 
to be of equal standing. Some of the investiga- 
tions, which in a large city would be done at 
the central clinic, can in a smaller town be done 
at the tuberculosis hospital. 

A suggested plan for a clinic was given by 
Frimodt-M oiler (1939), the actual plan drawn 
being intended for a hospital compound where 
x-ray facilities were already available, but 
suggestions were also made for the modification 
of the plan to include an x-ray department. 

An alternative plan now suggested is shown 
in the figure. The rooms in this plan are the 
minimum, if the full work expected of a modern 
tuberculosis clinic is to be carried out. The 
wards for temporary observation are put up- 
stairs to save the ground space which in 
a town may be expensive, but if sufficient space 
is available they may be put behind .or to one 
side of the main building. It is difficult to give 
an estimate for the building which will hold for' 
all parts of India, but it should generally be 1 


B? S 5 b nnnn° up f an l e( ? ui P ifc about 

Ks. o0,000, allowing for the increase of prices 

due to war conditions. 

i T h u e s ^ a ,^ ^he c ^ n ^ c will be as follows : 
1 tuberculosis officer, 1 assistant tuberculosis 
officer, 2 health visitors, 1 x-ray technician, 

1 laboratory technician,. 1 dispenser, 2 clerks, 

2 peons, and 1 sweeper. 

The cost of this staff and of contingencies, 
such as films, drugs, laboratory apparatus, 
stationery, will be about Rs. 20,000 to Rs. 25,000 
a year. The running cost will therefore work 
out at about 8. annas per head of the population 
per year. This may seem a high figure, but 
the expenditure can be viewed from a different 
angle. It may be generally estimated that to 
treat a. patient in a tuberculosis hospital or 
sanatorium will cost the community, either from 
private or public funds, about Rs. 900 a year. 
If the clinic can therefore save 30 people a year 
from developing tuberculosis requiring institu- 
tional treatment, it will save for the community 
the whole of its cost of running. This is 
certainly not an impossible figure, and a clinic 
properly run should be able to Save far' more 
than this number, and therefore will- not only 
pay for itself but actually will be an economic 
benefit to the community as a whole. 

(b) Institutional treatment. — The minimum 
hospital or sanatorium bed accommodation for 
tuberculosis cases is usually reckoned at one 
bed per tuberculosis death per annum. There- 
fore in a city of one lakh population, assuming 
a minimum death rate of 200 per 100,000, 
there should be at least 200 beds for tuberculous 
patients. If possible, this hospital should be 
outside the crowded areas of the town, but it 
should be easily accessible. The capital cost 

. for such a hospital may be calculated as about 
Rs. 1,500 per bed, i.e. about Rs. 3,00,000, and 
the annual running expenditure wifi be about 
Rs. 1,80,000. It may not* be possible for a 
town to begin with a hospital of 200 beds, but 
a smaller beginning may be made with 50 to 75 
beds, provided the plans permit of extension, 
when this becomes possible. • 

(c) Prevention, education and propaganda . — 
The burden of tackling the tuberculosis problem 
in a city rests with its public health depart- 
ment. In this, it will use the clinic and the 
hospital, but the responsibility must not fall on 
these only. The organization of public opinion 
by various methods such as the radio, the press, 
lectures and school propaganda, will belong 
primarily to the public health department, as 
also the securing of funds for the institutions. 

The clinic will not only be concerned with 
diagnosis, but will also play a large part in the 
preventive work. When there are only 200 
beds in the hospital, it will mean that from 300 
to over 1,000 patients will be under the care 
of each clinic, 'residing in their own homes. 
This will require a properly organized, home 

: treatment scheme, if 'further spread of infection 
is tcP be prevented. Another important part of 
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the clinic’s preventive work is examination of 
contacts of ‘ open ’ cases. 

It will not be possible nor desirable that the 
staff of the clinic should be alone in all this 
preventive organization, but there must also be 


is necessary for their comfort and well-being, 
together with facilities for preventing spread of 
infection, such as a separate sleeping shed if 
no other separate sleeping place is available. 
The care of the families, particularly those 


TUBERCULOSIS CLINIC 



oMh? e J°'° P i erat uv of P riva te practitioners and 
formed Tn ral pubhc * Tuberculosis committees 
with fho m r a - mon S the public and associated 
of the b nf? C S C8 ’ , wi . U be a necessary part 
willfaH ^m 1 5S JerC f U l°vf lS or S aniz ation. On them 
S XI “, uch of . the responsibility for seeing 
that the sick, specially those at home, have-what 


where the bread-winner is sick, must be seen f 
by the committee, and in some cases, the findin 
oi accommodation for children where the mothf 
is sick. Th^ after-care for ex-patients, such s 
providing suitable employment; extra food an 
milk and so on, will be another function of tfc 
- tuberculosis -committee. . - 




l ih 


THE INDIAN M&DldAL GAZETTE' •- 


[Jan., 194 & 


: .;'The tackling of the tuberculosis problem in a 
city is no small task. The mere starting of a 
cljnic or a tuberculosis hospital is only one small 
part of the scheme, and headway against the 
disease -will' be' made if all parts of the anti- 
tuberculosis scheme are brought into play. 
There must, therefore, be a well-thought-out 
plan, well directed from the head, and well co- 
ordinated in all its several parts. Such a well- 
directed campaign should be able to reduce the 
tuberculosis death rate in a city from its present 
rate of 200 to 500 per 100,000 to a figure 
similar to that in western cities, namely, from 
40 to 80 per 100,000 within about 15 or 20 years. 
Here is a challenge, an aim and a hope for 
every city health department in India. 
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THE NORMAL MOVEMENTS OF THE 
COLON AFTER BARIUM MEAL IN 

INDIANS AND EUROPEANS 

/ 

By i FRIMODT-MOLLER, m.d. (Copenhagen) 

Assistant Medical Superintendent, Union Mission Tuber- 
culosis Sanatorium, Arogyavaram, near Madanapalle 

During a radiological study of the intestinal 
tract in tuberculous patients, it was noticed that 
the barium passed more rapidly through the 
colon in Indian patients with no signs of 
intestinal tuberculosis than was expected from 
the findings reported as normal for Europeans 
(Frimodt-Moller, 1943). It was thought that 
the cause might be found in the different types 
of diet used for Indians and Europeans, but 
in the absence of a control material of healthy 
persons in India, no evidence in support of this 
hypothesis could be provided. The question has 
now been followed up by examination of a 
series of Europeans and Indians, apparently 
healthy, and the result is reported below. 

Thr,ee aspects of the problem will be con- 
sider^ : first, is there any difference in the 
normal movements of the colon in between 
Indians and in Europeans living in India ? 


•Secondly, do the Europeans in India differ from 
Europeans in the west ? And lastly, is there a 
difference between apparently healthy Indians 
and Indian patients having intestinal tuber- 
culosis ? - 

1. Method and material 

The persons to be examined were given 6 
ounces of barium sulphate in the early morning. 
The position of the head of the barium column 
was recorded after 4, 6 and 10 hours, a final 
examination being done after 28-29 hours. No 
enema nor laxatives were given prior to ' the 
examination, and no restriction was imposed 
with regard to exercise or work; a light break- 
fast was allowed after the first examination 
and lunch after the second. 

[Members of the sanatorium staff, doctors, 
nurses, wardboys, ayahs, clerk, etc., and persons 
visiting the sanatorium, volunteered readily for 
the barium examinations. Care was taken to 
exclude anybody having a past history of 
gastric or intestinal disorders, or with a history 
of tuberculosis; further, fluoroscopy of the lungs 
in all cases revealed nothing abnormal. In all, 
78 persons were examined, being distributed as 
follows : — 


i 

jMales 

Females 

Total 

Mean age (with 
standard error) 

Europeans . . 
Anglo-Indians 

i 

i 

9 

16 

4 

25 4 i29 

39.96 ± 2.18 years 

Indians 

1 35 

14 

49 

29.49 ±1.01 „ 


As no significant differences were found 
between the two sexes, males and females have 
been considered together. The four Anglo- 
Indian ladies who took European diet have been 
included in the group denoted in the following 
as 1 Europeans 

2. Indians compared with Europeans living 
in India 

The distribution of the persons examined with 
regard to the position of the meal head of the 
barium column at the different periods of 
observation is given in table I. 


Table I 


,i 

position of head of barium 
: column 


Ileum 

Cfficum ’ . . 

Ascending colon . , 
Hepatic flexure . . 
Transverse colon 
■ Splenic flexure 
..-Descending colon .. 

,/ Iliac colon and. beyond 


Europeans (29 examined) 

.4 hours 

6 hours 

10 hours 

3 



5 

, . 

. . 

6 

- i 

. * 

3 

3 

, . 

4 

5 

2 

2 

9 

8 

5 • ! 

" 4 ■ 

6 

1 

7 

13 


Indians (49 examined) 


4 hours 


8 

2 

4 

3 

4 
15 

7 

6 


6 hours 


1 

1 

2 

3 

15 

10 

17 


10 hours 


2 

9 

4 

34 
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Table I, which forms the basis for the follow- 
ing conclusions, shows only a little difference 
between the groups examined, the barium having 
advanced a little further in the Indians than in 
the Europeans. For the purpose of testing the 
statistical significance, the findings related to 
the descending colon have been recorded in 
table II. The differences found are so small 
that they are statistically insignificant and may 
therefore be only accidental. 


Table II 

Europeans and Indians compared with regard 
to filling of the descending colon 


Observa- 

tion 

period, 

hours 

Europeans 
(29. examined) 

Indians 
(49 examined) 

Signi- 

ficance 

test* 

f Cases with 
barium in 
descending 
coion ; 

Cases with 
barium in 
descending 
colon 

1 

Num- 1 
ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Per 

cent 

4 

i 

6 

| 

20.7 

13 

26.5 

0.756 

6 

11 

37.9 

27 

55.1 

0.219 

10 

19 

65.5 ; 

38 

77.6 

0.376 

Combined P . . j 

0.490 


* Where .nothing else is stated, the significance of 
■the observations was estimated by means of the Chi- 
square test, using Yates’ correction for continuity in 
case of four-fold tables. 

Observations were considered to be significant when • 
P<0.05 (marked *), and highly significant when • 
PC'0.01 (marked t). . 

, When, however, the findings at the 28 hours’ 
observation are considered, which show the 
position of the tail-end of the barium column, 
,a marked and significant difference is found as 
the barium has moved considerably further 
down the colon in the Indians than in the 
Europeans; the proximal part of the colon being , 


As the cases showing the most advanced 
position of the barium at 28 hours were the 
same cases in which it had moved furthest at 
the' earlier hours, it seems reasonable to conclude 
that the small difference noticed between the 
groups during the first 10 hours also represents 
a real difference and not merely a chance 
happening. Whether the difference observed is 
due to a racial factor or to the different types 
of diet or something else is difficult to say, 
though it seems natural to give the dietary 
factor a great deal of the credit. 

Since the two groups were not composed of 
persons of the same average age, this fact could 
perhaps afford some explanation of the difference 
found. Each group was therefore analysed as 
to a possible association between age and speed 
of barium. While the Indians, when divided 
into two sub-groups of persons below and above 
30 years respectively, showed no difference at 
all, the Europeans, as may be seen from table IV, 
showed more rapid movements of the colon in 


Table IV 

Age related to filling of the descending colon in 
Europeans below and above 40 years 


Observa- 

tion 

period, 

hours 

Age < 40 years 
(15 examined) 

Age > 40 years 
(14 examined) 

; Signi- 
1 ficance 

I test 

Barium in 
descending 
colon 

Barium in 
descending 
colon 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

P 

4 

6 

10 

5 

7 

11 

33.3 
46.7 

73.3 

1 

4 

8 

7.1 

28.6 

57.1 

0.099$ 

0.267$ 

0.299$ 

Combined P 

0.138 


t Estimated by Fisher’s (1941) exact method. 


. . Table III 

Position of the tail-end of barium at 28-29 hours 


1 - /v W J t/U// VtVI/O U(/ U IVUU/I o 

’ . < ■ : * 

Caecum 

Ascending colon 

Transverse colon . . 

Descending colon and beyond 
Colon empty 

Europeans$ j 

Indians 

Significance 

test 

‘Number 

Per cent 

Number 

Per cent 

5 

4 

0 

66.7 

18.5 

14.8 

*i}» 

12 

17 

6 

28.6 

24.5 

34.7 

12.2 

p 

0.0104* 

‘ Total 

27 

100.0 

49 

~ 100.0 


. filled 
against 


■ « Y w 

S™ iSeMir a,Mady passed 


$Two cases not examined. 


the group of younger persons than in the older 
one. The number examined in the two sub- 
groups are, however, so small that the differences 
do not reach the level of significance. 
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Comparing the Europeans below 40 years of 
age with the group of Indians of table II, it 
will be seen that they represent very much 
the same findings. On the other hand, the 
Europeans of 40 years of age or more have 
slower movements than the Indians, and in this 
instance the difference is significant (table V). 

Table V 

Comparison between Europeans above 40 years 
oj age and the whole group of Indians with 
respect to filling of the descending colon 


Observa- 

tion 

period, 

hours 

Europeans 
(14 examined) 

; 

Indians 
(49 examined) 

Num- 

ber 

Per 

cent 

© 

Num- 

ber 

Per 

cent 

4 

1 

7.1 

13 

26.5 

6 

4 

28 .G 

27 

55.1 

10 

8 

57.1 

38 

77.6 


Signi- 

ficance 

testj 

P 


0.1164 

0.0734 

0.1224 


Combined P 


0.0304* 


4 Estimated by Fisher’s exact method. 

From this observation, it seems reasonable 
to suspect that the difference between the 
Europeans and Indians, though small, may be 
partly explained by the different age composition 
of the two groups; had the difference been 
caused solely by a dietary or racial factor, it 
should have been reflected in an equally clear 
difference between the Indians and the group 
of younger Europeans. It is quite possible that 
the difference associated with age, is a matter 
of difference of exercise, the older group of 
Europeans being of more sedentary habits than 
the younger Europeans and the Indian group. 

Further analysis with respect to age of the 
findings of table III showed no relation between 
the position of the barium at 28 hours and 
different ages, either in Indians or in Europeans. 
Summarizing, it may therefore be argued that 
there appears to be a racial difference, partic- 
ularly at the late (28 hours) observation period, 
and this can possibly be attributed to the 
different types of diet, while the less pronounced 
difference observed during the first 10 hours to 
a certain extent may be caused by a difference 
in the age composition of the two groups. 

3. Europeans in India compared with 
Europeans in the west 

Turning now to the qiiestion whether 
Europeans domiciled in India present any 
difference from Europeans in the west, it is clear 
from table VI, that there is a marked difference 
between the present series and one studied by 
Brown and Sampson (1930) in the course of 
their classical work on intestinal tuberculosis to 
which reference was made in my first report^ 


Table VI 

Europeans examined by Brown and Sampson, 
U.o.A.j compared with Europeans living in 
India ( Arogyavaram ) 


Series 

Number 

examined 

Cases with 
barium in 
descending 
colon. at 

6 hours 

Signi- 

ficance 

test 

P 

Num- 

ber 

Per 

cent 

Saranac Lake. 
F.S.A. 

Aroeyavaram, 

India. 

89 

29 

7 

11 

7.9 

37.9 

|p<0.001t 


It is also evident that the Indian group, of 
which 55.1 per cent had barium in the descend- 
ing colon at 6 hours, is quite at variance with 
the American findings. 

In order to compare the present series with 
more general figures for the average rate of 
progress of barium in normal persons as stated 
by various authorities^ and summarized in table 
VIII, it has been estimated at what time the 
head of the barium column in the average 
European and Indian reached certain levels of 
the colon, such as the caecum, the hepatic 
flexure, etc. This was done by estimating the 
times for 50 per cent of the cases by linear 
interpolation in table VII, which shows the 
percentage of cases in which the meal head had 
reached or passed these points at the three 
periods of observation. The times heading the 
columns of table VII indicate the mean interval 
in hours between ingestion of the barium and 
the individual examinations. The times for 
examining the 78 cases were normally distributed 
about their means within each of the three 
observation periods, the means having the 
following values : — 


Observation 


Mean time interval (with 

period 


standard error) 

4 hours 

4 hours 19 minutes 1.65 minutes 

6 „ 

6 

„ 23 „ ±2.01 „ 

10 „ 

10 

„ 52 „ ±239 „ 


For the present purpose, graphical interpola- 
tion as shown in the figure would be sufficiently 
accurate. The results are given in the last two 
columns of table VIII. The times given for the 
barium to reach the caecum and the hepatic 
flexure must be taken with some reservation, as 
they fall in the interval before the first observa- 
tion at 4 hours 19 minutes for which the shape of 
the curve is unknown and likely to differ con- 
siderably from a straight line; the other estimates, 
though not very accurate either, appear suffi- 
ciently correct to permit the conclusion that the 
present series of Europeans, as well as Indians, 
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show a faster passage of the barium than is 
generally regarded as the normal. Why a 



HOURS AFTER DIGESTION OF BiRIU* 


Figure showing percentage of cases in whom 
the meal head of the barium column had 
reached, or passed certain levels of the colon, 
plotted against time after taking the barium 
( vide table VII). 


difference can be found between Europeans 
living in the tropics and Europeans in more 
temperate climates it is not possible to say with- 
out further investigations; besides the difference 
in climate, there may be a multiplicity of 
factors such as change of environment, food, 
habits and exercise which play a role. 

4. Motility of the colon in cases of intestinal 
. tuberculosis as compared with normal controls 

In the previous report on barium meal 
examinations of tuberculous patients, it was 
shown that patients with a filling-defect of the 
cajcum, typical of intestinal tuberculosis, had 
a significantly quicker passage of the barium 
than patients with an apparently normal colon. 
The difference was however so small that it was 
felt that hypermotility of the colon is such an 
uncertain symptom that it is not of much use 
in the radiological diagnosis of individual cases 
of intestinal tuberculosis. Relating these find- 
ings with the present observations on apparently 
healthy Indians, table IX shows that the latter do 
not differ appreciably from tuberculous patients 
with a normal colon, but they do show a signi- 
ficant difference from the patients having typical 
filling-defects; this difference is most pronounced 
at the 10 hours' examination. The difference 
previously observed between the two groups of 
patients (included also in table IX) was not 
only more marked than in the latter case, but 
it was found particularly at the 4 and 6 hours’ 
examinations. 

It can therefore again be concluded that 
hypermotility in cases of intestinal tuberculosis 
is not a very important nor specific symptom, 
and should be treated with caution as an 
aid for the x-ray diagnosis of intestinal tuber- 
culosis. 

It may not be out of place to add that in 
none of the 78 normal cases were observed any 
irregularities of the crecal shadow comparable to 
the filling-defects characteristic of intestinal 
tuberculosis. 


Table VII 


Progress of barium column in Europeans and Indians as shown by percentage of cases in 
whom the barium had reached or passed certain levels of the colon 


1 

Ileum 

Cajcum 

Hepatic flexure 

Splenic flexure 
Descending colon 

Iliac colon 

Europeans | 

Indians 

4 hours- 
19 minutes 

6 hours 

23 minutes 

10 hours 

52 minutes 

4 hours 

19 minutes 


10 hours 

52 minutes 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 


Per 

cent 

Num- 

ber 

Per 

cent 

29 

26 

15 

8 

6 

1 


29 

29 

28 

20 

11 

7' 

100 

100 

96 

69 

38 

24 

29 

29 

29 

27 

19 

13 

10O 

100 

100 

93 

66 

45 

49 

41 

35 

28 

13 

6 

100 

84 

71 

57 

27 

12 

49 

49 

47 

42 

27 

17 

100 

100 

96 

86 

55 

35 

49 

49 

49 

47 

38 

34 

100 

100 

100 

96 

78 

69 
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Table VIII 

The average progress of the bariuvi meal (in hours) through the colon according 

to various authors 


. 

Brown and 
Sampson, 
1930 

Starling 
(after 
Hurst) , 
1933 

Wright, 

1936 

Best and 
Taylor, 
1937 

Shanks, 
Kerley and 
.Twining, 
1938 

Present series 

Europeans 

Indians 

Caecum 

4J (31-5) 

4-4* 

4J 1 

2* 

3 

2*? 

22? 

Hepatic flexure 

6-6J (5-8) 

6* 

* 6 

4 

5-6 

4} 

37 

Splenic flexure 

9 (7-14) 

9 

9 

6 

12 

5* 

4 

Descending colon 

11 (8-16)* 

11 

11 



si 

6 

Iliac colon . . 

. . 

12 

12 



< 102 

81 

Pelvic colon 

12 i 

18 • 

18 

•• 





* Lower end of descending colon. 


Table IX 

Comparison between (a) apparently healthy 
Indians, ( b ) Indian patients ( pulmonary 
tubcrcidosis) with radiologically normal 
colon, and (c) Indian patients with 
intestinal tuberculosis ( diagnosed 
radiologically ) 


(t) Number of cases with barium in descending colon 


Observation 

period, 

Number 

examined 

Cases with barium in 
descending colon 

hours 


Number 

Per cent 


(< 7 ) Healthy Indians 

4 

49 

13 

1 26.6 

6 

49 

27 

55.1 

10 

49 

* 

38 

! ~mr 


(b) Tuberculous patients with 
normal colon 

4 

93 

19 

20.4 

6 

83 

34 

JLUL 

10 

93 

79 

84.9 


(c) Tuberculous patients xvith 


intestinal lubcrcxilosis 

4 

60 

1 25 

' 41.7 

6 

53 

35 

66.0 

10 

58 

55 

1 

T5L8 

Hi) Result of s 

iignjficance 

TESTS (P) : 



(«) - (b) 

(a) — (c) 

(b) - (c) 

4 

0.543 

0.149 

o.oost 

6 

0.165 

0.358 

0.012* 

10 

0.391 , 

i 

-- l 

0.011* 

0.606, j 

i ’ 

.* \ 


Combined P :j 

0.037* 

0.004t 


5. Conclusion and summary 

By barium meal examination of 78 apparently 
healthy persons, 25 Europeans, 4 Anglo-Indians 
and 49 Indians, it was found that there is not 
much difference in the rate of progress of the 
barium shadow through ^the colon except after 
24 hours when the Indians showed a definitely 


faster movement than the Europeans. The 
reason may be sought in a difference in the types 
of diet taken by the groups though the small 
difference observed within the first ten hours 
may be partially due to a different age com- 
position of the groups examined. 

Both the Indians and the Europeans showed 
a marked increase of the speed of the barium as 
compared with figures given as normal for 
Europeans in the west. The average time for 
the barium to reach the hepatic flexure in Indians 
was about 3 hours, the splenic flexure 4 hours, 
the descending colon 6 hours and the iliac 
colon 8£ hours, the relevant figures for the 
Europeans being 4£, 5 8£ and in the case 
of the iliac colon more than 10f hours. 

The passage of the barium in Indian patients 
with pulmonary tuberculosis but with no affec- 
tion* of the colon compared well with that of 
the. control group of healthy Indians, whereas 
patients with radiological evidence of intestinal 
tuberculosis (characteristic filling-defect of the 
csecum) shbwed hypermotility of the colon, 
though not very marked. ' 

Hypermotility is not a very important radiol- 
ogical sign in intestinal tuberculosis, and a 
diagnosis of this disease mainly based upon this 
symptom without the demonstration of filling- 
defect, should be treated with great reservation. 
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LOBECTOMY FOR ABSCESS 
OF THE LUNG 

By E. J. BORGES, m.s. 

{From the Tata Memorial Hospital, Bombay) 

Pulmonaky abscess is a serious disease which 
until recently has had a reported mortality of 
30 to 60 per cent (Sweet, 1940 and Brunn, 
1934). Ideas about its treatment have been in 
a rather confused state. Physicians and most 
surgeons tended towards an attitude of studied 
conservatism until developments forced their 
hands, or an arbitrary period of 2 to 3 months 
had passed when the disease was considered 
chronic and fit for surgical intervention. Even 
among these cases, the arbitrary limit between 
acute and chronic abscess was variously placed 
anywhere between 6 weeks and 4 months. Some 
surgeons relied entirely on postural drainage 
and bronchoscopic suction, while others were 
more in favour of earlier external drainage. In 
the last few years, some measure of standardi- 
zation has appeared in the treatment of this 
disease, and it has been increasingly recognized 
that the- earlier and more direct methods of 
surgical attack are achieving better results than 
the old conservative measures. 

A recent experience, in which a chronic 
abscess of the lung which had previously been 
drained without success was cured by lobec- 
tomy in a fraction of the time usually taken 
after drainage, made us wonder if many of 
these cases may not be more successfully and 
expeditiously treated by primary lobectomy. 
On reviewing the recent literature on the sub- 
ject, we find that from a welter of confusing 
thought some broad principles may be picked 
out, and certain rules of guidance established 
for the selection of the appropriate conser- 
vative or more radical measures in the treat- 
ment of pulmonary abscess. I shall first des- 
cribe the case that stimulated this paper. 


A diagnosis of chronic lung abscess was made. He 
was admitted for surgical treatment. He was placed on 
postural drainage for a few days. The abscess was 
located in the periphery of the right lower lobe 
behind by careful fluoroscopy (figure 1, plate II). On 
12th November, 1943, a 3-inch piece of the overlying 
9th rib was resected. The pleura was found adherent, 
and the abscess was located by needling. The cavity 
was opened with the -cautery and a fairly large opening 
made. A small amount of foul pus drained away. The 
finger could palpate a cavity about 24 inches in 
diameter with rather firm walls. A penrose drain was 
inserted, the cavity packed with gauze, and the wound 
left open for drainage. Except for a fever of 102°F. 
the next day with bronchitic sounds in the healthy lung, 
all of which promptly responded to sulphapyridine, the 
post-operative course was uneventful. His sputum and 
cough rapidly subsided and external drainage diminished 
with a remarkable improvement in his general condition. 
He was sent home with a fistula kept open by a 
drainage tube two months after drainage, and asked 
to report after a month. He returned in February 1944 
with foul discharge from the sinus and a return of 
cough and fever. A skiagram revealed the same un- 
healed cavity. It was decided that something more 
drastic had to be done. As the thick fibrous walls of 
the cavity could not be expected to collapse by another 
drainage operation, and as the cavity was peripherally 
situated, it was considered that a lobectomy offered 
the best chance of cure. 

On 20th March, 1944, the lobectomy was carried out. 
General anaesthesia with intra-tracheal cyclopropane 
and oxygen was administered using controlled respira- 
tion. The sinus was first packed with gauze, a circular 
incision was made around the sinus, and the margins of 
the latter infolded and stitched over the gauze to 
prevent leakage. An incision along the 7th rib was 
then made on the postero-lateral aspect of the chest, 
and that rib resected. The pleural cavity was entered 
at the anterior end of the wound, and it was found 
that the middle lobe was free from the chest wall 
but there were dense adhesions between the lower lobe 
and the parietes, diaphragm and posterior segment of 
the middle lobe. The separation of the adhesions was 
a long and tedious process, the middle lobe being 
freed by cutting between clamps. A portion of the 
chest wall including part of the 8th rib was isolated 
with the lower lobe. The pedicle of the latter was 
then defined, and a lung tourniquet applied and 
tightened. A second tourniquet having been applied 
distal to the first, the lobe was amputated in between. 
The stump was oversewn with catgut and the cut ends 
of the -bronchus and vessels covered over by a cuff of 


M. X. B., male, 22 years old, was brought to us ii 
November 1943 by one of our patients. He gave '< 
history that about 18 months before he bad a suddei 
attack of pain in the right chest with high fever an< 
cough. He was admitted to a hospital -in Goa when 
after a few days a needle was inserted into his chest 
He does not know what was found, but soon after h< 
began to cough up blood and pus, and the temperatun 
dropped to normal. Ever since, he has been coughini 
up foul-smelling pus and has been losing weight ant 
vitality. In January 1943, he went to a large hospita 
m British India where a right phrenic avulsion was done 
without benefit. Thereafter he attended various hos 
pitals without relief. When he came to us in Novem 
her 1943 he used to have a low evening fever, cougl 
with foul sputum and a general feeling of malaise. Or 
examination, we found a pale flabby young adult witl 
^Pl™. AIT his fingers were clubbed 
! \ * a scar of phrenicotomy in the right neck 

the heart and other systems were normal. There wa; 
mpmred resonance over the base of the right li.ns 
lateiallj and posteriorly, with cavernous breathing. A 
skiagram showed a typical lung abscess in the peripherj 

million, r wnr “’f J° be ' j 310 ^ picture : — RBC 3 ( 
millions, BBC /.4 thousands, Hb 6S per cent nolv- 

nhik 4 - /6 P ° r + ent ’ fi’ m P hoc ytes 18 per cent, eosino- 
£™f.. 4 pcv cent, monocytes 2 per cent. Kalin tesl 
negative; sputum negative for TB; urine normal •• 


overhanging lung tissue. A drainage tube was placed 
with its tip below the stump and the chest wall repaired 
and closed. The patient stood the operation, well ex- 
cept towards the end when the blood pressure dropped 
to a very dangerous level, and the operation was 
hurriedly concluded (see figure 3, plate II). He 
received 500 c.cm. of blood and 1,000 c.cm. of glucose 
saline during the operation and 500 c.cm, of blood after 
return to the wards. With the latter his general condi- 
tion gradually improved. The drainage tube was 
attached to a Wangensteen suction arrangement to 
induce a negative pressure in the thorax and assist in 
the expansion of the remaining lobes to fill up the 
chest. The day after the operation he showed a tem- 
perature of 102 °F. and dyspnma which promptly 
responded to bronchoscopic suction, and with Cibazol 
the fever subsided in two days. On the 5th day, he 
developed a bronchial fistula as evidenced by air being 
continually sucked out by the suction arrangement and 
also some fluid in the lower chest. The upper two lobes 
had by now expanded considerably (figure 2, plate II). 
The discharge lessened rapidly and the tube was 
gradually shortened until a small sinus track was left 
communicating with the bronchus at the hilum. This 
finally closed in the 6th week after the operation, and 
the patient was discharged well. 
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The successful outcome of lobectomy in 
this ease set us thinking whether a primary 
lobectomy might not have been a better thing 
to do for this patient. As the lobectomy 
wound had healed in 6 weeks it would have 
saved him a. lot of time and the need of a 
second operation if resection, had been under- 
taken in the first instance. In answering this 
question we must first consider wlmt percen- 
tage of patients arc cured by a simple drain- 
age, what is the average time taken for cure, 
and how docs the mortality' of lobectomy com- 
pare with the simpler procedure to make it an 
operation worthwhile. 

In a report of a series of 124 eases, Sweet 
(1940) has found that simple drainage cures 30 
per cent, 20 per cent die in spite of the treat- 
ment, and about 43 per cent require subse- 
quent operations to effect a cure. Of course, 
many of the above deaths arc not due to the 
operation but are determined by the severity 
of the disease itself, the mortality attribut- 
able to the operation itself being about 7 per 
cent. Therefore, one sees that a simple drain- 
age operation leaves 43 per cent of patients for 
a further operation to cure. 

As regards the time taken by an abscess 
that has been drained to heal, the general 
experience has been about 2 to 6 months 
(Turner, 1934). Brunn (Betts, 1941) has re- 
ported an average period of hospitalization of 
154 days for his scries of cases treated by com- 
bined medical and drainage measures. The 
average lime taken by a lobectomy wound to 
heal is six weeks (Turner, 1934). 

When the mortality of lobectomy is con- 
sidered, a report by Lindskogc (1944) of New 
Iiaven, is of interest, lie records 14 pri- 
mary pulmonary resections for lung abscess, 
with only one death (7 per cent mortality) and 
comments on the enormous saving of time and 
distress to the patient. All the 13 patients arc 
cured and well. So it apparently appears that 
a primary resection of the lung should be pre- 
ferred to drainage. Nevertheless, one has only 
to go more deeply into the question to realize 
that, as happens with all controversial methods 
of treatment, the truth really is that each pro- 
cedure has its own indications, and that only 
v’hen thus used are the ultimate results better 
than when one method is practised to the ex- 
clusion of the others. We shall therefore make 
an attempt here to indicate what plan of attack 
would yield the best results in pulmonary 
abscess. 

All treatment should .be based on a know- 
ledge of pathology, and one may consider the 
pathogenesis and morbid anatomy of abscess of 
the lung before discussing its treatment. There 
arc two main varieties of abscess which differ 
from each other in causation, pathology, and 
response to treatment — the putrid and non- 
pntrid abscess, so called from the presence or 
absence of fcelor. The non-putrid abscess 
usually results from a pneumonia or pneumo- 


nitis or septic embolism of the lung. The 
organisms concerned arc pneumococci, strepto- 
cocci, staphylococci, or other aerobic bacteria. 
There is an area of. intense pneumonitis, and 
pus formation which is usually not well circum- 
scribed. Cure occurs frequently without sur- 
gical intervention, or the patient dies from rapid 
progression. These abscesses do not often come 
for surgical treatment. 

The putrid abscess usually begins ns a 
gangrenous broncho-pneumonia, and is usually 
caused by aspiration of material from the 
throat, often after operations on the upper res- 
piratory tract, The process begins with block- 
age of the lumen of a terminal bronchus and 
atelectasis of the lobule concerned. The latter 
becomes a nidus for organisms to grow upon, 
and the inflammation soon spreads to the peri- 
bronchial tissues, and leads to thrombosis of 
the bronchial and pulmonary vessels supplying 
the lobule, which run close to the bronchus. 
Necrosis of the lobule follows this deprivation 
of blood supply, and the process is most marked 
at the periphery of the lobule which is 
furthest from the vascular source. Thus, a 
putrid abscess always tends to occur at the 
peripheral parts of the lobe. The devas- 
cularized segment offers a favourable medium 1 
for the growth of anaerobic organisms which 
arc responsible for the foetid odour of these 
eases. These abscesses do not tend to spon- 
taneous regression, and- often require surgery. 

Once an abscess has formed, it may undergo 
resolution, progression to spreading pneumonitis 
and death, or burst into a bronchus or into the 
pleural cavity. The putrid abscess is less 
likely to burst into the pleural space, as the 
lesion early affects the outlying portions of the 
lobule, and so early leads to the formation of 
pleural adhesions. Empyema if present is more 
likely to result from a non-putrid abscess. 
When the pus finds a vent through the bronchus, 
if the drainage is adequate, the abscess heals 
like any other abscess in the body, assisted at 
times by postural drainage and bronchoscopic 
suction. If the drainage is not proper, the 
abscess becomes chronic, with surrounding 
fibrosis, atelectasis or bronchiectasis, and, when 
these processes have gone on for some time, even 
provision of good drainage docs not succeed in, 
curing the patient. Therefore, it will be rea- 
lized that the institution of early and effective 
drainage is of the first importance. 

If the pathology of pulmonary abscess as 
described above is kept in mind, it is not diffi- 
cult to arrive at a rational plan of treatment. 
The first thing to realize is that the period, of 
time that the abscess has. existed is not an im- 
portant factor in determining the treatment, as 
has been the practice until recently. More 
important arc considerations, such as the pre- 
sence of spreading pneumonitis, adequate drain- 
age from the bronchus, fibrosis, atelectasis, 
bronchiectasis or empyema. Therefore, it is not 
rational to divide cases into acute and chronic 
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by an arbitrary limit placed at so many weeks 
or months and apply conservative measures to 
the acute and surgical methods to the more 
chronic. If an abscess does not drain ade- 
quately from the bronchus, no matter whether 
it is only 2 or 3 weeks old, external drainage 
is indicated, if it is to be speedily cured and 
a long drawn out illness prevented. 

Rather than divide abscesses into acute and 
chronic it is more useful to divide them into 
uncomplicated and complicated, and to plan the 
treatment accordingly. 

Uncomplicated abscess 

(а) Non-putrid abscesses have a tendency 
to resolution or cure with medical management, 
and should be treated with the sulpha-drugs, 
shortwave therapy, etc., in the first instance 
with the addition of postural drainage and 
honchoseopic suction if discharge is coughed 
up. When no improvement is noted, surgical 
drainage is required. 

(б) Putrid abscesses again should be treated 
medically to begin with, and the usual postural 
and suction methods used if draining through 
the bronchus. However, if it is not soon evi- 
dent that sufficient drainage is established, 
there is already an indication for early external 
surgical drainage. Even at this early period, 
pleural adhesions are found, as can be under- 
stood from the pathology of this type of 
abscess. Careful localization of the abscess 
with the help of the radiologist will indicate 
where the adhesions are to be expected, so that 
the incision may be suitably placed. When 
the underlying pleura is found adherent, the 
abscess is located with a needle and opened 
with a cautery. As much of the roof of the 
cavity as can be safely removed without risk 
of entering the pleural space is removed, and 
the cavity packed with gauze, leaving the 
vound wide open.' If no adhesions are found, 
obliteration of the pleural space is induced by 
packing the exposed space with gauze. After 
3 to 5 days the lung has become sufficiently 
adherent to allow drainage of the abscess with 
safety. Sometimes the condition of the patient 
does not permit delay in opening the abscess, 
and in these circumstances it is not necessary 
to wait for obliteration of the pleural space. 
This may be obtained by stitching the visceral 
pleura to the chest wall over the segment to be 
drained before proceeding to open the abscess. 

_ Uncomplicated abscesses are all cured by 
simple conservative measures or external drain- 
age whatever be their duration. 

Complicated abscess 

These cannot be cured if treated on conserva- 
tive lines. 

(a) Associated with empyema : It is usually 
enough to drain the empyema according to the 
usual principles. Many of these patients are 
desperately ill and die, but some recover with- 
out further drainage. 


(b) In the presence of marked fibrosis cr 
bronchiectasis, a simple drainage operation can- 
not be expected to cure many cases. The 
cavities refuse to collapse because of rigid 
walls. These cases, we feel, are best treated by 
primary pulmonary resection, with much saving 
of time and more certainty of ' cure. 

(c) Multiple abscesses in one or two lobes 
are difficult to drain satisfactorily and, if the 
patient’s condition permits, a resection would 
be the best treatment. 

(d) In the presence of surrounding atelec- 
tasis which does not. clear up with bronchoscopic 
suction and medical measures, a lobectomy 
would certainly be indicated. 

(e) If there has been one or more severe 
bleedings from the abscess, it would be wise^to 
consider resection of the lobe rather than risk 
a fatal hemorrhage after simple drainage. 

We believe trial, by separating simple 
abscesses from abscesses with the complications 
enumerated above, we have a rational basis for 
planning out the most suitable treatment in 
any particular case. It is seen that by adopt- 
ing pulmonary lobectomy or resection as the 
primary treatment in certain of the compli- 
cated abscesses, the patient is given a more 
definite assurance of cure and an enormous 
saving of time with only a slightly enhanced, 
if any, risk from the operation. Surgery 
limited to external drainage in all cases we 
have seen to cure only one-third of the 
patients, leaving over 40 per cent of the 
sufferers to undergo further operations, re- 
drainage, plastic, closure of cavities, thoraco- 
plasty, and secondary lobectomy. Our patient, 
whose history has been recorded above, was 
certainly a candidate for primary lobectomy. 
With a history of 18 months, the presence of 
marked fibrosis around the cavity should have 
been expected, and the hope that external 
drainage would cure him should not have been 
entertained. However, a primary drainage in 
these cases may be justified only on the grounds 
that it reduces the virulence of the infection in 
the cavity and the seriousness of the post- 
Iobectomv localized empyema that almost in- 
variably follows resection for infected lesions 
of the lung. 

Before ending I feel tlmt I must acknowledge my 
debt to our anaesthetist, Dr. B. N. Sircar, without whose 
expert handling of the problem ol anaesthesia I would 
not have been able to bring this lobectomy to a success- 
ful conclusion. - 
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{Kate .— In response to an enquiry the author of this 
article states : ' This hospital is for the treatment of 
neoplastic diseases and we do not treat abscess of the 
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lung unless it occurs in one of our patients. My experi- 
ence of the operative treatment of this condition is 
limited to the one case here' reported.’ The article is 
based mainly on the study of the literature on the 
subject.— Editor, I. M. G.] 


TROPICAL EOSINOPHILIA 

By I. G. K. MENON, m.b., b.s. 

Pasteur Institute of Southern India, Coonoor 

Frimodt-Moller and Barton (1940) des- 
cribed a clinical condition characterized by 
leucocytosis and eosinophilia and associated with 
cough, fever, loss of weight and strength, blood- 
stained sputum or frank haemoptysis and asthma 
or bronchitis in varying combinations and 
degrees. These cases gave an x-ray picture of 
the chest closely resembling that of miliary 
tuberculosis. The common pattern of signs and 
symptoms, the distinctive blood picture, the 
absence of any laboratory finding suggestive 
of tuberculosis and the uniformly good prognosis 
combined to justify the labelling of these cases 
as a new syndrome. 

An allergic origin was suggested chiefly on 
account of the eosinophilia. As their title 'A 
pseudo-tuberculous condition associated with 
eosinophilia ’ suggested, the problem was viewed 
from the standpoint of the specialist in tuber- 
culosis, and it was definitely concluded that it 
had no connection with tuberculosis. 

In 1943, Weingarten described a similar condition 
under the name Tropical Eosinophilia. In addition to 
the earlier findings, he pointed out the splenic enlarge- 
ment occurring in the febrile period, the acceleration 
of the sedimentation rate of blood, and the striking 
therapeutic results obtained in these cases by treat- 
ment with the aromatic arsenicals by intravenous, 
intramuscular or oral routes. He was against the theory 
of its allergic origin and concluded that * the influence 
of the environment (meaning residence near the sea) 
as an ffitiological factor is therefore unquestionable ’. 

Cases have since then been reported by Treu (1943), 
Simeons (1943), Chaudhuri (1943), Chakravarty and 
Roy (1943), Shah (1943) and others. All these cases 
are reported from India. Emerson’s case (1944) was 
a non-Indian but he had stayed in India for 4J years. 

Bass reported in 1941 from America a similar condi- 
tion in three children, with general adenopathy, leuco- 
cytosis and extreme eosinophilia. Of the three, one 
died of intercurrent illness, one ended in complete 
recovery after several yearn and one child under 
observation at the time of report had got over the 
febrile period and was in good health with a normal 
W.B.C. count but still persistent eosinophilia. He gave 
data of four cases from Havana showing a similar 
clinical picture. These cases closely resembled the Indian 
condition, excepting for the new feature of general 
adenopathy. Parsons-Smith in 1944 described it in an 
English airman who had never been in India but had 
been in Egypt for 10 months. Six injections of 
neoarsphenamine cured him. 

An analysis of the findings in 8 cases seen 
during the course of the year in the Institute is 
given in tables I and II. They agree with the 
earlier observations on many points. 

Age incidence . — It is more common in the 
decades below 30 and specially in the group 20 
to 30. Males are more often affected than 
females. 


Symptomatology. —A low, often irregular 
fever persisting oyer several weeks was the most 
constant finding in this series. Generally this 
occurred at the commencement of the illness. 
Cough was present in most of the cases but it 
was of a dry irritant type, and in only one out 
ol 8 was enough sputum available for examina- 
tion. The lung signs were variable and present 
only for a' brief period, sometimes only for a day 
or two. The x-ray picture was more persistent 
and typical. In addition to the scattered small 
foci throughout the field, some of the cases 
showed unusually marked hilar shadows. 
Splenic enlargement was present in 2 out of the 
8 cases (nos. I and 2). Two patients (nos. 5 
and 6) did not show any splenic enlargement 
during the whole febrile period when they were 
observed. Enlargement of the liver was noticed 
in 2 cases; in case 2 it persisted throughout 
a period of 16 months, and came down in size 
with arsenical injections at a much slower rate 
than the spleen. In case 7, the liver was 
palpable 1 inch below the costal margin during 
the first week of fever. Emaciation and loss 
of weight were present in all but one (case 8). 
In case 2, diarrhoea was present at the onset 
of illness, case 4 had enlarged groin glands 
while case. 8 was remarkable for his feeling 
of fitness and the complete absence of any 
symptoms in spite of the frequent occurrence of 
albumin and granular casts in his urine, with the 
occasional finding of high blood pressure. 
Whether these findings in individual cases have 
any connection with the syndrome proper, or they 
just co-existed in these patients, cannot be 
decided without a study of a larger series of cases. 

The usual sequence of events seems to be an 
initial attack of fever ranging between 99° to 
102 °F. and persisting for some days or several 
weeks at a lower range of about 100 °F. The 
lung signs are very transient, sometimes being 
in evidence only for a day or two. The cough, 
specially of a dry hacking type, is more persist- 
ent. The splenic enlargement and the changes 
in the x-ray picture of the lung develop more 
slowly, as also the leucocytosis and eosinophilia 
in the blood picture. The spleen gradually 
recedes and the fever disappears. The x-ray 
appearance of the lung changes from one of 
scattered small foci to one of fibrosis and heavy 
hilar shadows. The blood picture remains 
unchanged or becomes more abnormal, and is 
probably the last feature to return to normal, 
sometimes persisting for years. 

Case 3 was admitted in October 1939 for cough, 
slight fever and weakness of 4 months' duration. He 
had no fever during a stay of 11 weeks in hospital and 
at the time of discharge, showed clinical improvement 
and an increase of weight from 98 to 112 pounds. 
Though keeping quite fit for years, a routine examina- 
tion of his blood on 14th April, 1944, showed a total 
WB.C. count of 15,450 per c.mm. with 595 per cent 
eosinophiles compared to 575 per cent in 1939. 

The possibility that the initial attack of 
fever may be absent or slight has also to be kept 
in mind, the acute condition passing off for a 








Millions of per c.imn. 5.35 4.83 6.74 .. 5 .45 5.44 6.23 5.36 
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common cold or bronchitis. A routine blood 
examination only may reveal the condition {e.g. 
case 8). ' 

Blood changes . — The change in the blood 
picture in the direction of an increasing leuco- 
cytosis with a high eosinophile percentage con- 
stitutes the essential diagnostic criterion. The 
total AV.B.C. counts in this series ranged from 
15,000 to 25,000 and the eosinophile percentage 
from 32 to 67.5. The total eosinophile counts 
are more reliable for comparing cases and 
assessing the progress in each case than the per- 
centage figures. 

These absolute figures varied from 5,120 to 
13,951 per c.mm. Still higher figures have been 
recorded in other reports. 

The morphology of the eosinophile cells 
is normal. Practically no myelocytes and 
immature cells are seen in the blood smears. On 
the other hand, the tendency is towards a shift 
to the right resulting in the appearance of 
more cells with liypersegmented nuclei. A 
differential count of 100 cells in one smear 
showed the following distribution : — 


Number of nuclear lobes 

1 



4 

5 

i 

Neutrophiles per cent . . 

6 ' 

! 

51 

35 

8 


Eosinophiles per cent . . 

1 

64 

30 

5 



In another case, the figures were : — 
Eosinophiles per cent 3 91 6 Nil Nil 

The eosinophile cells are thus mainly of the 
mature type. 

The white blood corpuscles other than eosino- 
philes, though showing lower percentage figures 
on differential count, remain within normal 
limits in cells per c.mm. 

The red cell count, despite the fever, emacia- 
tion and illness, remains practically normal. In 
fact, the figures in these cases are generally 
higher than normal, e.g. 5.35, 6.74, 5.45, 6,23 
and 5.36 millions. The altitude at Coonoor — 
about 6,000 feet above mean sea-level — may be 
responsible for these high figures, but those of 
the other reports which mention the red cell 
counts also show a level practically normal. 

Other tests carried out on the blood in one or more 
cases include blood culture, agglutination reaction, 
coagulation time, estimation of serum calcium, blood 
urea and blood sugar, fragility of red cells, the gel test 
and blood grouping. These did not reveal any signi- 
ficant deviations from the normal range. Three cases 
grouped were found to belong to group i/AB, group ii/A 
and group iii/B respectively. 

Sternal puncture smears were examined in case 7. 
A differentia} count on 1.000 nucleated cells gave 
6.5 pcr cent immature and 19 per cent mature eosino- 
phile cells, with a total of 25.5 per cent eosinophiles, 
12 ^ le P er *pheral blood of this patient being 
25,100 W J3.C. per c.mm. with 42.5 per cent eosinophiles, 
i.e. 10,66f eosinophiles per c.mm. Sternal puncture 
smears have not been mentioned in other case reports. 
The normal figures quoted by Whitby and Britton 


(1942) and Doan and Zerfas (Downey, 193S) are as 


follows : — 



Whitby and 

Doan and 


Britton 

Zerfas 

- 

Per cent 

i Per cent. 

Mature eosinophiles 

0 to 4 

0 to 1 

Immature eosinophiles . . 

0 to 10 

0 to 4.1 


The sedimentation rate is increased, and it 
constitutes a good index of the progress under 
treatment. The usual figures with the Westergren 
tube but with oxalate solution as the anti- 
coagulant are 25 to 50 mm. at the end of one 
hour as compared to normal upper limits of 
10 mm. in males and 15 mm. in females. 

Serological changes . — The Wassermann re- 
action and the Kahn test were both done in 
seven out of the 8 cases. These results are 
tabulated below along with the others for com- 
parison, from a series of 100 consecutive cases 
done in the laboratory, using the same technique 
for the tests. 


Eosinophilia 

cases 



Control cases 

1 

W.R. - 

Kahn - 

57 

1 

AV.R. + 

Kahn + 

13 

4 

AV.R. + 

ICalm - 

1 

Nil 

W.R. - 

Kahn + 

8 

1 

W.R. 

neg. incomp. 

Kahn + 

7 

Nil 

W.R. 

neg. incomp. 

Kahn — 

7 

7 

Total . . 

... 

•• 

93 


In none of these cases, was any history avail- 
able or evidence present to suggest the previous 
incidence of syphilis. It would thus appear that 
this syndrome, is responsible for false positive 
reactions, specially in the Wassermann reaction. 
The combination of a positive Wassermann 
reaction and a negative Kahn test seen in no less 
than four out of 7 cases is an unusual finding 
which merits further attention. In the parallel 
series, only one blood showed this combination. 
On enquiry, it was found to be a treated case of 
syphilis; but the blood picture showed 9 per cent 
eosinophiles on differential count out of a total 
AV.B.C. count of 7,700, thus making it a possible 
case of this syndrome treated successfully with 
arsenic. 

The occurrence of false positive reactions in 
these cases is not a new or unsupported finding. 
Greval et al. (1938) and Greval (1940) suggested 
the name * lecithinophile eosinophilia ’ for such 
cases giving false positive AV.R. reactions when 
h® reported 2 cases. He attributed this to the 
t'il'mty of the blood serum for the lecithin in the 
antigen. Frimodt-Moller and Barton 
(1940) commented upon the high percentage of 
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positive Kahn reactions in their series — 15 out 
of 113— almost double the rate among their run 
of patients, and noted that there was no evidence 
of syphilis in any of these cases. Thus, this 
syndrome . is likely to be diagnosed often as 
tuberculosis from the clinical, as atypical 
leukemia from the haematological, and as 
syphilis from the serological, findings alone. 

Treatment . — It is beyond doubt that many 
of these patients get over the acute period of 
trouble with or without treatment. The blood 
changes, and to a lesser extent, when present, 
the n-ray changes, persist when the clinical 
picture has come back to normal. Arsenical 
treatment, however, shows its effect on these, 
also in addition to the clinical improvement of 
the patient. Various arsenical preparations by 
several routes have been tried and found 
useful— thus, mapharside and neoarsphenamine 


Typical asthmatic wheezing is present in very 
lew of these cases. The changes shown in the 
a^ray over long periods are not suggestive of an 
allergic basis. 

The sedimentation rate of the blood is usually 
definitely accelerated in this syndrome. There 
have been reports of accelerated sedimentation 
rate in cases of asthma but no effort has been 
made in such cases to eliminate the possibility of 
inflammatory changes. Generally, the sedimen- 
tation rate is either unaltered in allergic states 
or retarded. Cutler (1940) includes allergic 
states, e.g. asthma and hay fever in the group 
not influencing sedimentation, while Beck (1938) 
classifies allergy under the group pathologic- 
decrease of sedimentation rate. 

The following figures from the records of 
the Institute clinical laboratory support these 
views : — 





S.R. (Westergren) 


Total W.B.C. 

Eosinophiles 
per cent 

[ 1 hour 

2 hours 

Hay fever 

6,850 per c.mm. 

14 

5 mm. 

9 mm. 

Bronchial asthma (acute phase) 

14,000 „ „ 

1 

2 mm. 

8 mm. 

Chronic asthma 

8,500 f , „ 

« 

11 

5 mm. 

18 mm. 


intravenously, acetylarsan or sulfarsenol intra- 
muscularly, stovarsol, carbarsone or other pre- 
parations orally. Both by the intravenous as 
well as the intramuscular route, the first one or 
two injections have been followed by heavy 
reactions in which the fever, lung signs as well 
as blood counts have become worse. Even with 
treatment, the rr-ray changes and the blood counts 
are by far the last to come to normal. The 
mode of action of arsenic must remain uncertain 
till the aetiology of the syndrome is clear. 

Discussion . — While there is general agree- 
ment in regarding it as a clinical entity, its 
aetiology and relationship to other diseases 
remain unsettled. Weingarten ( loc . cit.) on the 
basis of his series of cases seen mostly in 
Bombay holds that residence near the sea as an 
etiological factor is unquestionable. No other 
proof has been adduced in favour of this view, 
and no explanation given as to how this factor 
acts. In at least one of these 8 cases, the 
patient has not lived by the sea-side at any time 
in his life, while 2 others have been near the 
sea for less than a few months altogether. 

The blood picture has been responsible for 
two other theories of mtiology. Frimodt-Moller 
and Barton have suggested an allergic origin. 
Most of the cases in this series on. specific 
questioning have given a negative familial and 
personal history with regard to asthma, eczema, 
urticaria and other allergic manifestations. 
Fever lasting for a period of weeks and splenic 
enlargement are findings hardly ever seen in 
allergic conditions. The physical * signs in ^ the 
lung when present are more often fine rales. 


The serological reactions also do not favour 
an allergic basis. Even with regard to the point 
in favour of it, viz , eosinophilia, two facts are 
often overlooked — (1) that even when eosino- 
philia is present in allergy, the total leucocyte 
count is often normal or only slightly increased 
and the absolute eosinophile count rarely exceeds 
2,000 per c.mm. as compared to the figure 5,000 
and over per c.mm. seen frequently in this 
condition; (2) that many cases of asthma, 
eczema and other such conditions do not show 
any eosinophilia at all. There is thus only 
slight evidence in favour of, and quite an 
appreciable volume, against the allergic theory. 

Simeons {loc. cit.) terms this condition benign 
eosinophile leukaemia. ' There is a superficial 
resemblance between this condition and leu- 
kaemia. The absence of myelocytes and their 
precursors, > and the uniformly good prognosis 
observed in these cases, are however strong 
arguments against the condition being one of 
leukaemia. Moreover, eosinophile leukaemia is 
not a ’well-established entity like myeloid and 
lymphoid leukaemias. Several cases with pre- 
dominance of eosinophilic cells at one stage 
have been found at autopsy to be typical 
myeloblastic leukaemias with complete absence 
of eosinophilia stem cells, e.g. Thomsen and 
Plum’s case (1939), and this has led some 
authorities to hold the view that eosinophilia 
may be only a symptom complex of a particular 
form of myeloid leukaemia. At least some of 
the cases recorded under eosinophile leuka3mia 
could very well be examples of this syndrome, 
| e.g. Giffen’s case (1919) with hypersegmented 
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eosinophile cell increase, myelocytes less than 
one per cent and death due to empyema 
after pneumonia after an interval of 6 years, 
McDonald and Shaw’s case (1922) with a 
similar blood picture and recovery after splenec- 
tomy, Harrison’s case (Downey, 1938) with 
symptoms resembling those of tuberculosis and 
Mathew’s case in a girl aged 12 with a total 
W.B.C. count of 12 to 15 thousands and an 
eosinophile percentage of 85. Richter (Downey, 
1938) reviewing these cases concludes : ' whether 
these cases are really eosinophilic leukaemia or are 
eosinophile leucocytoses due to undiscovered 
agents has not been determined ’. Thus, the very 
existence of a condition of eosinophile leukaemia 
is still under doubt. To postulate the existence 
of a benign eosinophile leukaemia is therefore 
only to add to the confusion. 

It is but one step from the leucoses to the 
leukaemoid reactions. We can broadly divide 
these reactions under two groups — the non- 
infective and the infective. The former group 
includes Hodgkin’s disease and metastatic 
malignant deposits, both causing leukaemoid 
reactions only if and. when the deposits irritate 
the bone marrow. The favourable prognosis in 
the eosinophilic syndrome rules out these two 
causes. 

We are therefore left with the infective group 
of such reactions to account for the syndrome. 
The next question is, what is the infective 
agent responsible for the reaction ? Metazoal 
infections suggest themselves immediately, e.g. 
trichinosis, filariasis, ankylostomiasis and other 
helminthic infestations. There is the condi- 
tion known as Loeffler’s syndrome with an 
x-ray picture of the lung rather resembling the 
one in this; but Loeffler’s syndrome is a veiy 
transient condition and diagnosed purely on 
mass x-ray examination. Frimodt-Moller and 
Barton’s cases showed a smaller incidence of 
helminthic infestation than ‘ a control group. 
The absence of ansemia of even slight or 
moderate severity in these cases, the fact that 
a complete course of anthelmintic treatment has 
no effect on the clinical, hematological or x-ray 
changes, even though the ova disappear from 
the feces (e.g. case 5), and the generally 
negative findings for ova in most of the cases, 
all are points against a helminthic basis for the 
syndrome. The degree of leucocytosis and 
eosinophilia generally found in these cases is 
very rarely found in the helminthic eosino- 
philias, with the possible exception of trichinosis. 
This narrows down our field of choice of the 
infective agents to the lower groups, viz, 
protozoa, bacteria, or viruses. 

From the clinical standpoint, the theory of an 
infective organ fits in remarkably well with the ’ 
findings. The low irregular fever, changes in 
the lungs, occasional splenomegaly in the febrile 
period with or without a hepatic and glandular 
involvement, the natural progress towards 
recovery even in. untreated cases — all are 
familiar accompaniments of many infections 


such as enteric, relapsing and Malta fevers ; even 
the leukamioid reactions are found in some of 
the infections. Infectious mononucleosis is a 
striking "example, with a blood, picture hardly to 
be differentiated from monocytic or lymphatic 
leuktemia, and a favourable prognosis. A 
further point of similarity between these two 
conditions is the occurrence of false positive 
Wassermann reactions in both. Thus, Tidy 
(Downey, 1938) reports 50 per cent of cases in 
the 1930 London epidemic of mononucleosis 
giving positive Wassermann reactions. Whoop- 
ing cough is another infection causing a marked 
leucocytosis due to an increase of one cell type, 
lymphocytes, while scarlet fever is responsible 
for an eosinophilic increase. The balance of 
the evidence thus seems to be in favour of 
regarding this syndrome as the result of an 
infection, the exact nature of which is still 
unknown. The striking results obtained by 
arsenic in treatment lend further support to this 
view. 

Summary 

1. An analysis is given of the clinical and 
laboratory findings in eight cases of the syn- 
drome known as tropical eosinophilia. 

2. It is suggested on the strength of these 
findings and a review of relevant literature on 
the subject that the syndrome may be the result 
of an infection, the responsible organism being 
yet unidentified. 
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4 TROPICAL EOSINOPHILIA ’ 

A REPORT ON FIFTEEN CASES 

By H. B. LAL 

LIEUTENANT-COLONEL, A.B.R.O. (M.) 

In view of recent reports on this condition, 
a search was made for the existence of tropical 
cosinophilia among the patients of this hospital. 
h would have been an enormous task if every 
case with a complaint of chest symptoms was 
subjected to x-ray investigations and blood 
counts, so a plan was hit upon, which was as 
follows. It is the routine of this hospital to 
have a thick smear of blood examined for 
malarial parasites for each patient; opportu- 
nity was taken of finding out if there was a 
preponderance of eosinophil cells among the 
white cells. When such a preponderance 
existed, if* the patient complained of lung 
symptoms, a complete investigation of the case 
was done, and in a great majority of cases the 
condition looked for was discovered. 

It is believed that the diagnosis and treat- 
ment of eosinophil lung is now a common-place 
occurrence, but it is felt that the medical pro- 
fession is entering into a complacent attitude of 
accepting the existence of the condition as a 
separate clinical entity which has a . specific 
treatment, namely arsenicals. My belief that 
such is not entirely the case, has led me to report 
briefly on these cases. 

Symptomatology.—. Among these patients, the 
main complaint was an irritant cough, which 
was very persistent and very sensitive to 
weather, a drop in temperature or increase in 
humidity due to rainfall being accompanied by 
rn increase of this symptom. The cough 
jurthermore was more troublesome in the night 
than during the day, so much so that all cases 
required frequent doses of the hospital linctus 
to secure sleep. The cough was frequently .un- 
productive or accompanied by very slight 
expectoration ; free expectoration was seen in 
oniy six cases, being mostly mucoid. 

Very prominent among the symptoms was 
pain in the chest, more often substernal but 
. frequently a generalized one. It was usually 
of a dull aching character; a sense of constric- 


tion was complained of by only two patients 
while nine complained of pain. Breathlessness 
on exertion was complained of by six patients, 
though the amount of exertion required to 
bring it on- varied. It furthermore showed no 
relationship to the severity of the lung lesions 
as judged by physical examination or x-ray 
films. 

. Difficulty in breathing accompanying the 
nightly spasms of cough was fairly frequent, 
tut only one patient complained of frank at- 
tacks of asthma. 

All patients except three remained afebrile; one 
ran a low type of fever during the earlier part 
of treatment, and two developed moderately 
high temperature (101 °F.) due to an exacer- 
oation during the course of injections. 

Physical signs. — These varied considerably 
from case to case, and it was concluded, that 
no case could be. diagnosed by physical find- 
ings only. Definite consolidation was found 
in. four cases, mostly over the right base. 
Bronchospasm was a more frequent finding, 
eleven cases showing harshness and prolon- 
gation of the expiratory phase, accompanied by 
rhonchi of varying pitch. Signs of simple con- 
gestion of the lower lobes of the lungs in the 
form of moist sounds were found in six cases. 
However, four patients were remarkable in that 
they showed hardly any physical signs in spite 
of definite x-ray findings. Signs appeared for 
the first time in two of these cases after the 
institution of treatment. 

Exacerbation of signs. — Three patients devel- 
oped exacerbations during their stay in 
hospital. In two of them, it was accompanied 
Ly a sharp rise of temperature. In all three 
cases there was an exaggeration of pain in the 
chest, cough and expectoration, accompanied 
Lv an even greater increase in the chest signs. 
(Two cases that developed signs for the first 
lime during treatment are not in addition to 
these three.) One patient developed pleurisy 
over the original area of consolidation, and a 
slight dilatation of the heart, both lasting for 
about a week. In each case this new develop- 
ment was treated with a course of sulpha- 
pyridine with remarkable results as regards the 
lung condition as well as the blood counts, the 
latter rapidly changing towards normal. 

Duration of the disease. — This varied from one 
month to 10 years, the majority of the patients 
giving a history of having had the complaint 
for the past 2 or 3 months only. . Two 
patients revealed a history of an exactly similar 
attack two years earlier, both these giving a very 
short duration of the present attacks. Two 
cases started with an attack of pneumonia, one 
10 years ago. One case started with an injury 
to the chest 3 years ago, which resulted 
in expectoration of small quantities of blood 
for about 5 days. Three cases were prone to 
yearly winter attacks for a number of years. 

Blood eosinophilia. — Since a marked increase 
of eosinophil cells in the blood counts is in our 
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opinion the final criterion of the diagnosis of the 
condition, the following observations are note- 
worthy : — 

1. One of our earlier patients was treated for 
acute bronchitis and discharged to the con- 
valescent depot. He returned to the hospital 
after a period of 2 weeks with a full-fledged 
attack of ‘ tropical eosinophilia ’, substantiated 
by white cell count and x-rays. On his first 
admission he definitely had an absolutely normal 
blood picture,' but on the second admission he 
had a leucocytosis of 21,800 with 42 per cent 
eosinophil cells. 

2. An exacerbation of symptoms which 
occurred in three cases was accompanied by a 
rise in the eosinophil cell count. This occurred 
in spite of the treatment having been instituted. 
It was felt that both occurrences were precipitated 
by an upper respiratory passage infection, and 
that the symptoms of rhinitis and pharyngitis 
were due to the infection, rather than to the 
exacerbation. In each case, the patient was 
given the usual doses of sulphapyridine, and 
both the signs in the lungs .and the blood counts 
responded rapidly, the latter falling to normal 
or even lower levels. 

3. The rise in the eosinophil cell count was 
accompanied by an almost total disappearance 
of monocytic cells from the blood, these cells 
returning again as the condition subsided. 

4. Eosinophil cells showed themselves in two 
forms, one being a small compact cell with 
highly staining coarse granules tightly packed, 
and the other large cells with moderately stain- 
ing granules loosely packed, the latter cells 
being at times much larger than the accompany- 
ing neutrophil cells. The significance of these 
two types of cells could not be judged in this 
series. 


five cases. The mottling was of a coarser nature 
than that of miliary tuberculosis, and could be 
compared with that of very early pneumono- 
coniosis. However, the size of the individual 
shadows varied, and they were always more 
prominent towards the bases. The rest of the 
cases showed variations from mere congestion 
of the lungs to a definite patch of pneumonic 
infiltration. Reticular infiltration of the bronchi 
was seen in some cases, while thickened pleura 
was a prominent feature in one. The hilar 
shadows varied but were mostly increased in 
size in relation to the pathology in the lung. 
Again these findings also were more marked 
towards the bases, and more so on the right 
than the left side. Enlargement of the right 
heart was seen in one case already mentioned. 

Other investigations . — In this series two cases 
presented positive blood smears for malarial 
parasites, both benign tertian, one had a positive 
Kahn test, and two showed hookworm ova in 
the stools. There was no definite evidence to 
indicate a relationship between the eosinophilia 
$nd helminthic infection, syphilis or malaria. 
The sputum was examined for acid-fast bacilli 
with negative results in all cases. Eosinophil 
cells were found in the sputum of three cases out 
of seven in which they were looked for. 

Occupation . — The question of the occupation 
of these patients before entry into the army was 
studied, and analysis revealed the following 


categories : — 

Farmers . . . . 8 

Labourers . . . . 2 

Clerk . . . . 1 

Student . . 1 


5. The response to arsenicals was dramatic 
in each case, and the effect of the drug 
(novarsenobillon) was equally good on the 
symptoms, the physical signs and the blood 
counts. Serial x-rays could not be taken due 
to shortage of films, but in two cases observed, 
the lungs were clear of all abnormalities 
at the second examination. There was usually 
a rise in the total white cell count and the 
eosinophil cell count .after the first injection, 
occasionally accompanied by increase in dis- 
comfort of the patient as regards cough and 
pain in the chest. This reaction was however 
short-lived, seldom lasting more than 36 to 48 
hours. 

The blood counts and their response to treat- 
ment with arsenicals, sulphapyridine, and 
patient’s own blood are charted below*. 

X-rny findings.— ’-It was disappointing not to 
find the classical diffuse mottling spread over the 
lung fields in all the cases. When present, it 
vas most characteristic, but it was seen in only 


c ' lar *‘. showing the records of fifteen pat 
a ' e been omitted to economize space. 


Travelling salesman . . 1 

Overseer . . . . 1 

Moulder . . . . 1 

There was a marked preponderance of 
farmers, but then most of the patients in an 
Indian general hospital are derived from this 
class. In my opinion, no real significance could 
be attached to this fact. 

Relapses . — In a military hospital it is usually 
impossible to find the relapse rate in any series 
of cases, but we got back two patients who had 
been discharged through the usual channels to a 
reinforcement camp where they developed ' a 
second attack and were readmitted to this 
hospital in exactly the same condition as- 
previously. 

Treatment . — Eleven patients were treated with 
novarsenobillon; of these nine showed a good 
result, with tire lung condition gradually clear- 
ing up, and both the total white cell and 
eosinophil cell counts diminishing to normality. 
The other two developed exacerbation of signs 
and symptoms, and the cell counts rose up in 
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each case, and so were treated with sulpha- 
pyridine with dramatic results. One patient was 
treated with the latter drug only, with similar 
results. Here it may be mentioned that since 
the completion of this series, three more patients 
have been treated with M&B 693 only with 
excellent results as regards the lung changes and 
the white cell counts, but these have not been 
included in this report. Three patients were 
treated with autohsemotherapy, the results being 
almost negligible or even detrimental, in spite of 
the fact that their general condition improved. 

Discussion 

In this series the following facts stood out 
boldly : — 

1. A history of the disease dating from an infection of 
the respiratory tract, the patient apparently being left in a 
sensitive state. In most cases besides the sensitization of the 
patient, it appeared that the original infection was really 
never recovered from completely, and that it persisted in a 
minimal form sufficient to beep up the continuity of the 
sensitive state. In others, it was the subordinate infection 
which precipitated the signs and symptoms of * tropical 
eosinophilia 9 (I have used the phrase ‘subordinate infection’ 
to indicate a minor infection of the respiratory passages, 
not severe enough to cause signs and symptoms of its 
own). This was probably the case in the patient whose 
first admission was for bronchitis and the second for 
'tropical eosinophilia’ after a fortnight’s stay at the con- 
valescent depot. Among the former cases the original infec- 
tion persisting in a minimal form may be presumed to have 
taken on the role of the 'subordinate infection’. Two of 
the cases were obviously extremely prolonged ones. In these 
any fresh infection just precipitated the effects of the high 
level of sensitiveness already existing, in the form of 
exacerbation of the symptoms and signs, and an increase 
of total eosinophil cells in the blood stream. 

2. Variation in symptoms, physical signs and .r-ray 

finding. While the symptoms have varied from mere cough 
of an irritant nature to periodic attacks of full-fledged 
asthma, from absence of fever to a rise of temperature up 
to 101 °F., and from a dull pain in the substernal region 
to a definite sense of constriction and the ‘stitch’ pain. of 
pleurisy; the physical signs and .r-ray findings have varied 
just as much. The former could be traced from absolute 
absence of physical findings, through, bronchitis, broncho- 
pneumonia to definite massive consolidation and pleurisy. 
As regards .r-ray findings, diffuse mottling similar to that of 
miliary tuberculosis was definitely the characteristic picture 
in the larger proportion of eases, but just as frequently the 
films substantiated the above physical findings. . * 

3. Lack of relationship between the total and differential 
white cell count and the lesions discovered on physical 
examination or in .r-ray films. The range of the total white 
cell count was probably controlled by the virulence of the 
infection and response of the bodv, rather than the size 
of the lesion. The total eosinophil cell .count seemed to 
reflect fairly truly the severity of the sensitiveness of the 
individual. Some cases showed a high eosinophil cell, count 
with a normal figure for total white cells, thereby indicating 
a moderate degree of sensitiveness existing without any 
active infection. 

The eosinophil cells in the sputum represent the tissue 
eosinophilia of the bronchial and lung structures, the tissue 
eosinophilia being the response of the tissues in the presence 
of a degree of sensitiveness in contrast to a purely purulent 
reaction. Whether any relation exists between . blood 
eosinophilia and the presence or absence of eosinophil cells 
in the sputum cannot be gauged. 

4. The response of the lung lesions and blood eosinophilia 

to treatment with sulphapyridine in the acute phases. With 
the subsidence of the former under this treatment, the total 
eosinophil cell count fell rapidly to normality, thus^ indicating 
that there is a definite relationship of the condition to the 
existence of bacteria or tissue protein caused by the presence 
i of ‘the offending organism, . • 


„ ? f P erm ? ne . nc y of cure with arsenicals and the 

possibility of exacerbation even during treatment with this 

d ? g ‘ r T — ™, le ° f arsenic is not understood; 
it seems to dimmish the degree of sensitiveness and so 
proportionately the eosinophilia, but it does not entirely 
eliminate either. y 

The fact that the condition appears at a definite period after 
an initial infection, which having produced a state of sensi- 
tivity, may either subside completely or persist in a minimal 
form In the former case the allergic state gradually wanes 
almost completely; m the latter a high degree of allergy 
is constantly maintained. In either case it merely requires 
a subordinate infection to bring about a complete picture 
of tropical eosinophilia. In the presence of this allergic 
state, Biggart suggests that the response of the tissue instead 
of being a polymorphic one, is in the form of • eosinophilia ; 
and so also of the bone marrow, there being no essential 
difference between the tissue and the blood eosinophilia. 
These both belong to the same category as the eosinophilia 
, . p rot ^ ln digestion, post-febrile eosinophilia, and eosino- 
phiha after repeated protein injections. 

The statement made in recent literature that blood eosino- 
philia was a primary factor and that the lesions in the 
lungs were due to some precipitating factor, c.g. an infection, 
could not be substantiated. In the first place one of our 
cases definitely had no eosinophilia before the attack started, 
and further three cases responded to sulphapyridine by 
blood counts returning to normal, which would not have 
been the case if blood eosinophilia was a permanent factor. 
Weingartcn’s suggestion of environment being the controlling 
factor could not be justifiably commented on, as the area 
from which these cases were drawn was a very large one, 
though perhaps uniformly moist ; with the exception of the 
moist and humid climate no special environmental factor 
could be said to be particularly influential. 

Further, it is found difficult to consider it as a new disease 
entity, though every credit must be submitted to Frimodt- 
Molier for recognizing its existence and to Weingarten for 
emphasizing its frequency. Loeffler’s syndrome has so far 
been mentioned as one of the conditions from which tropical 
eosinophilia has to be differentiated, but I believe that Loeffler 
was describing the same condition only in children. Holts’ 
description of this syndrome is a masterpiece of completeness 
in brevity, and it runs thus — * This is characterized by 
transitory pulmonary infiltrations, which by x-ray present 
a picture similar to that of miliary tuberculosis, a high 
degree of eosinophilia is associated. The symptoms are mild 
with slight fever and cough, occasionally some evidence of 
pleurisy develops. The course is benign, the condition 
clearing up spontaneously in a few days or weeks. Little 
is known as to its rctiology. It is more common in summer 
months, it is sometimes associated with other evidence of 
allergy and has been regarded as allergic pneumonia ; the 
esinophilia may he extreme, often reaching 60 to 70 per 
cent of leucocytes. The eosinophils show a characteristic 
alteration, being larger than normal with granules which 
are usually large but relatively few in number \ It seems 
obvious from this description that the condition also exists 
in childhood, and that it has existed in other parts of the 
world without being recognized. It would seem more proper 
that the recognition of the condition should emphasize the 
importance of a more prolonged observation of cases of lung 
infection as has been realized for sore throats in relation 
to rheiimatic fever. Any occurrence of an eosinophilic 
response should indicate further confinement to bed and 
more energetic treatment of the original or the subordinate 
infection as the case may be. Administration of arsenic 
in these cases is still empirical ; it perhaps merely helps in 
controlling the degree of sensitivity, but the infection needs 
other treatment. 

Taking all these observations into considera- 
tion, it would seem that ‘ eosinophil lung ’ is a 
misnomer, since the condition is not one only 
of the lung but is accompanied by response on 
the part of the bone marrow and blood stream 
as well and also the whole body in general. 
Perhaps the term ‘ allergic pneumonia ’ would be 
more to the point. 
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BOVRIL AS AN AID TO NUTRITION 


Physiological facts disclosed by recent experiments 


In many illnesses, when gastric secretion is 
impaired and is deficient in hydrochloric acid, 
Bovril corrects this condition by restoring the normal 
volume and activity of the gastric juice, thus aiding 
the peptic digestion and absorption of protein foods. 

In 1911, the late Professor Thompson, of Dublin, 
established that Bovril had the power of ministering 
to nutrition by the assistance it gave to the assimila- 
tion of other foods. Recently a remarkable series of 
experiments has been conducted at an English 
University, A group of medical students volunteered 
to undergo the unpleasant experience of allowing the 
passage of an oesophageal tube into the stomach so 
that accurate studies might be made of the effect of 
certain beef preparations. One of the substances 
investigated was Bovril, 


As a result of these experiments (described in 
detail in the British Medical Journal of August 28th, 
1937) Bovril emerged as * the most effective stimu- 
lant/ Briefly, it was proved that Bovril increased 
the supply of gastric juices where there was a defi- 
ciency and restored it to normal. It is an accepted 
medical fact that people of sedentary habits generally 
suffer from a lowering of the essential gastric activity ; 
Bovril rectifies this and, by facilitating the digestion 
of proteins, enables full nourishment to be 
gained. 

Everyone, therefore, who is run down through 
strain or illness, or who feels in need of extra strength 
to cope with the demands of modern life, should take 
a cup of hot Bovril daily. It is a delicious and 
stimulating way of keeping fit and strong. 




ASSISTS 

ASSIMILATION 


WOMEN AND THE CLIMACTERIC 

Foi thousands of women who undertake heavy tasks through 
employment — and even in the home — muscular pains, 
backache and headache ere the inevitable results of loo- 
pTolonged efforts. 

This applies particularly to those subject to dysmenorrhoea 
and those approaching middle age and the climacteric. 

Veganin gives most satisfactory results in such conditions 
since it is a synergistic association of codeine, acetylsalicylic 
acid and phenacetin, producing rapid and prolonged relief 
without ill effects. Veganin is not advertised to the public. 








MARTIN & HARRIS LTD., 

Mercantile Building*, tall Bazar, Calcutta. 

Also at Bombay, Madras, and Karachi 

Prepared by 

WILLIAM R. WARNER ft CO., LTD., 
LONDON, ENGLAND. 
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ANAHjEMIN b.d.h. 

In all casss of pernicious and other macrocytic aneemias the injection of 
Anahcemin B.D.H. is indicated, for, being the hemopoietic principle, itself in 
a highly-cctive solution, it produces optimum response i.i minimum dosage with 
maximum intervals between injections. Moreover, since Anaheenin B.D.H. 
possesses the advantage of being free from therapeutically inert reaction- 
producing protein substances, its injection causes only the minimum of 
reactions due to protein sensitivity. 

The use of Anahaenin B.D.H. alone is sufficient to bring about complete 
recovery in all cases of pernicious anaemia and to correct all the remediable 
neurological signs and symptoms of subacute combined degeneration. Addi- 
lional treaiment is not required, except in cases in which iron deficiency 
may be a complicating factor. 

Stocks of Anohamin B.D H. are held by leading chemists, 
and full particulars are obtainable from — 

THE BRITISH DRUG HOUSES LTD. 

(Incorporated in England) 

Imperial Chemical House Ballard Estate 

BOMBAY 


•An|In|45i 


MASS MINIATURE 
RADIOGRAPHY 

The apparatus chosen by the Medical Research 
Council and adopted in the Minis Iry of Health 
Mass Radiography Scheme in Great Britain is 
made in England by 

WATSON & SONS 

(ELECTRO-MEDICAL) LIMITED 

Manufacturers of X-Ray a,, d Electro-Medical Apparatus 
RVCfiTf*. Temporary Head Office: 76, CASTLE ST., READING, ENGLAND. 

King • Emperor 
■ George V. 
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THE FIGHT AGAINST TUBERCULOSIS 
IN INDiA : A NEW WEAPON NEEDED 

The tuberculosis problem of India is immense. 
Anti-tuberculosis work has been going on in 
India for many years and has in recent years 
been rapidly developing and becoming more 
highly organized. It is now out of its infancy, 
and is a lusty and growing child. None, and 
least of all the present writer, would wish to 
minimize the importance of the anti-tuberculosis 
work which has been initiated and is developing 
under conditions of great difficulty in this 
country. This work is largely the result of the 
persistent endeavours of a small number ' of 
public spirited persons, some being members of 
the medical profession, and some not. To them 
the country owes a great debt of gratitude for 
their pioneer work and for the fact that some 
attempt is now - being made to get at the facts 
about tuberculosis in India and to plan and 
organize anti-tuberculosis work. 

The. work in India so far has consisted of 
provision of facilities for diagnosis in general 
hospitals and in many special clinics, provision 
for the treatment of a certain number of patients 
in out-patient clinics, to a limited extent in 
general hospitals ‘and in tuberculosis sanatoria. 
The general lines of the work, as far as they go, 
are those that have been followed in other 
countries. When however the magnitude of the 
problem in India .is fully realized, two facts stand 
out. The first is that, on its present lines and 
present scale, anti-tuberculosis work in India 
is only a minute fraction of what is needed to 
begin to make any impression on the tuber- 
culosis problem of India, and the second is that 
so far practically nothing has been done or 
attempted in the prevention of tuberculosis in 
this country. One cannot help feeling that, in 
the present social and economic condition of 
India, and even in the improved social and 
economic condition which is being hoped for and 
planned for after the war, the control of tuber- 
culosis by present methods in this country will 
be impossible unless some new factor is brought 
m to bear on the problem. 

Tuberculosis workers themselves are realizing 
this to an increasing extent. If we glance 
through the previous tuberculosis numbers of 
the Indian ■ Medical Gazette, we find several 
articles bearing on this point. In the 1942 
tuberculosis number, an article by Benjamin 
discussed the after histories of treated cases in 
■tnclia and other countries, and quoted the 
ngures of the London County Council indicat- 


ing that after treatment only one-third of the 
patients survived five years. These figures are 
low, and Benjamin actually records better 
figures for India, but nevertheless the results of 
the modern treatment of tuberculosis leaves a 
great deal to be desired. Artificial pneumothorax 
treatment does improve the prognosis in many 
cases but the frequency of its failure is 
reflected in the large number of cases treated in 
recent years by the severe and mutilating 
operation of thoracoplasty. Even with this 
treatment, the prognosis, though improved, is 
not very markedly so. We have been informed 
that in recent years the number of thoracoplasty 
operations done in Europe has been falling 
since the limitations of this treatment are 
becoming widely realized. In the 1942 tuber- 
culosis number, David discussing clinics work in 
Nagpur and the lack of facilities for isolation 
quoted the vastly superior resources available 
for work in England and also quoted the slogan 
* Find, Isolate, Educate and Treat In India 
most cases are found late, are not isolated, and 
with the present resources are not treated; nor 
are the patients or their families educated. It 
has been said, and rightly so, that results of 
treatment will improve with earlier diagnosis, 
and in other countries much money and effort 
have been spent in this direction. But in 1943, 
Trail of Papworth pointed out that between 
1927 and 1 937 under the London County 
Council Anti-Tuberculosis Scheme, practically no 
improvement had appeared in the proportion of 
early cases admitted to institutions. Is there 
any reason to- believe that a similar campaign 
in 'this country will produce any better results ? 

As a remedy for the failure in early diagnosis, 
mass miniature radiography of the chest is now 
being strongly advocated, and an elaborate 
scheme for this purpose has been set up in 
England, with provision for free maintenance and 
care of detected patients in institutions and free 
maintenance of their dependents during the time 
they are incapacitated. It is only with adequate 
social services of the nature envisaged in 
England that such measures as mass miniature 
radiography are likely to be widely applicable 
and to help appreciably in the anti-tuberculosis 
campaign. 

In 1942 Kanga said that, in this country, 
without isolation, the present anti-tuberculosis 
measures were creating a false hope and a false 
sense of security.. He. advocated the provision 
of facilities for . isolation of tuberculosis cases 
and their families in towns under careful 
medical supervision. 

In our 1943 number, Benjamin asked the 
question: ‘how much of this widely scattered 
anti-tuberculosis activity 'in the various areas 
is being conducted as part of a well-thought- 
out plan, and how much it will contribute to the 
ultimate control and decline of tuberculosis ? ' 
He quoted figures from America regarding the 
oiganization necessary to control tuberculosis, 
and considered that there is need for a vast 
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increase in the number of tuberculosis institu- 
tions, which as he states is a very costly pro- 
gramme. In the same number, Shah stressed 
the urgent need for isolation in India. 

In our present number, Benjamin outlines an 
anti-tuberculosis scheme for an Indian city 
which involves a vast expansion of anti-tuber- 
culosis agencies. 

As will . be seen, all tuberculosis workers in 
India are increasingly realizing the great limita- 
tions of the anti-tuberculosis work, and indeed 
opinion is becoming unanimous that while our 
present work is of value up to a point, it can 
never on its present lines and present scale have 
any m^jor effect on the tuberculosis problem. 
Moreover, there is increasing unanimity that 
even if the present resources are tremendously 
expanded they will still accomplish little 
towards the control of tuberculosis until the 
question of prevention of spread of infection is 
tackled. At the present time, some of the work 
may only be facilitating the spread of infection, 
since it gives the patient and relatives a false 
sense of security and enables them or even 
encourages them to continue to live with their 
families and spread the infection for a longer 
period than they would otherwise do. 

The only known methods of value in prevent- 
ing the spread of infectious diseases are 
isolation and immunization. Regarding the 
need for isolation nothing more need be said 
here. There remains however the question of 
immunization. Is it possible to immunize 
against tuberculosis ? 

This is a question on which at present 
opinion is divided. The best hope at present 
appears to lie in BCG vaccine. In 1939 writing 
in this journal we stated as follows : — 

' It seems to me that one great hope for the 
future lies in the direction of the development 
of some method of immunizing young people 
exposed to infection. There is of course the 
BCG vaccine. Opinions regarding its efficacy 
are very divided. The development of work on 
the subject has been greatly handicapped by the 
terrible tragedy in Germany a few years ago 
when virulent cultures were accidentally sub- 
stituted for BCG vaccines, with a high mortality 
in the vaccinated children. At any rate it is 
now clear that the vaccine does no harm, and 
numerous competent workers are convinced of 
its value. A summary of the findings made in 
studies of the use of BCG vaccine by Negre and 
Goyal (1938) has recently been published. It 
is worthy of note that some large industrial con- 
cerns in Europe who recruit Indians for training 
in ..Europe, and for. future work in India, insist 
on such . workers being vaccinated with BCG 
before going to Europe! If further work demon- 
strates clearly that BCG vaccine or some 
modification , of it does produce immunity, then 
I think that there should be a vast field for the 
application of this measure in India for the 
immunization of contacts and of workers in 
industry’, ' — - 


In the Indian Medical Gazette in 1938 a 
special article by Negre and Goyal outlined the 
value of BCG vaccine and ended with the 
following sentence : ' The use of BCG in 
different countries of the world has shown 
definitely its efficacy in combating tuberculosis.’ 

In the May, 1944 issue of this journal we 
reprinted an editorial from the British Medical 
Journal of December 4, 1943. In this editorial, 
the meeting of the Tuberculosis Association in 
London was discussed and the accounts given 
in London of anti-tuberculosis work in various 
parts of the world were mentioned. The wide- 
spread use of BCG vaccine in Norway'was des- 
cribed as follows : — 

‘Norwegian achievements in the sphere of 
tuberculosis control are well known : we owe to 
them . recognition of the fact that tuberculin- 
negative entrants to the nursing profession have 
a far greater liability to develop tuberculosis 
in the course of their training than the tuber- 
culin-positive; the voluntary immunization of 
tuberculin-negative nurses with BCG was begun 
as long ago as 1926, the vaccine being given sub- 
cutaneously and later intradermally. Among 
the vaccinated the annual incidence of tuber- 
culosis has been 2.6 per cent and the mortality 
from it 0.2 per cent; the corresponding figures 
for controls (tuberculin-negative on entry and 
non-vaccinated) are 17.6 per cent and 1.8 per 
cent. Tuberculin-negative medical students 
have been given the same opportunity; the 
incidence of tuberculosis among the non- * 
vaccinated has been 4.3 per cent and among the 
vaccinated 1.2 per cent. This effort has been by 
no means confined to these special classes of 
person. Although the Lubeclc disaster caused an 
unfortunate and quite unmerited set-back in 
Norway as elsewhere, BCG vaccination of the 
general public has been undertaken on an 
increasing scale since 1935, and the policy in 
1940 was to vaccinate the whole tuberculin- 
negative population, including school children. 
That the German authorities now in control 
have stopped this programme will only serve, as 
Dr. Dedichen said, to increase its popularity 
when their occupation ceases ’. 

References are made in this editorial to the 
use of BCG vaccine on an experimental basis 
in the United States, in Saskatchewan and 
among highly susceptible North American Indian 
population. * In New York City, BCG vaccina- 
tion has been widely used. Lyle Cummins has 
attempted to use it in England.. In many other 
countries the vaccine has been widely used, and 
the reports on results appear to have been good. 
The British Medical Journal records . that at 
the Tuberculosis Association meeting in London, 
a strong feeling was expressed that official 
inertia in this matter has lasted long enough, 
and, indeed, resolutions were passed the effect of 
which will be a request to the Ministry of 
Health that prophylactic immunization against 
tuberculosis should be at v least countenanced if 
not encouraged. The editorial goes on : ■ to 
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those familiar with Norwegian work in particular, 
it may well seem that the experimental period 
even in man is already over, and that nothing 
remains but to apply the method at whatever 
age, on whatever scale, and in whatever classes 
of person the circumstances demand \ Recently 
further information has become available to us 
regarding the use of BCG vaccine. In Soviet 
Russia BCG vaccination has developed at a 
great rate. In the Bulletin of Hygiene, July 
1944, there is the following abstract of an article 
on anti-tuberculosis work in Moscow: — 

‘ In Tsarist Russia the fight against, tuber- 
culosis was largely left to charitable institutions 
and very little was done. Since 1917 a great 
advance has been made; many special hospitals 
and dispensaries have been built, their staffs 
trained, and a campaign of education of the 
general public has been carried on. The 
numbers of patients treated increased rapidly; 
in 1921 the dispensaries were' attended by 7,981 
patients, while in 1927 the number had risen to 
89,578. The work of the dispensaries had been 
chiefly diagnostic but from 1928 new methods 
of prophylaxis and treatment were introduced 
and BCG vaccine was used in Moscow on a 
very large scale. Ten newborn infants were 
vaccinated in 1927, in 1935 there were 2,981 
and in 1940 and 1941 every infant was vacci- 
nated. The number of tuberculosis specialists 
was only 24 in 1917 but in 1939 there were 
nearly 500.’ 

1 The mortality rate of tuberculosis in Moscow 
in 1912 was 2.8 per 1,000 of the population; it 
has now fallen to less than half this figure 

In the same journal a previous article stated 
that mass vaccination of the newborn was con- 


sidered one of the most important anti- 
tuberculosis measures in Soviet Russia. 

Is it possible that this BCG vaccine, or some 
modification of it, might be the new weapon 
against tuberculosis of which, this country, India 
stands in such definite need ? We cannot 
answer this question, but we do feel that the 
matter should be thoroughly looked into by the 
Tuberculosis Association of India and that 
some preliminary studies might be made, of the 
application of this measure on an experimental 
basis in certain parts of India. 

The vaccination of tuberculin-negative nurses 
or medical students before they undertake 
hospital work might be taken up. In certain 
selected areas it might be possible to study the 
effect of immunization of children living in 
contact with cases of tuberculosis. Such work 
might be attempted in certain industrial con- 
cerns where the workers are under reasonable 
supervision and observation for a period of year's. 
These are only general suggestions; more useful 
suggestions might be made after a careful con- 
sideration of this matter. 

To sum up the position as we see it; by 
methods at present being used even if a great 
development of anti-tuberculosis activity occurs, 
it will be very difficult, if not impossible, to make 
any impression on the vast tuberculosis problem 
of India. For this some method of prophylaxis 
is essential. At present BCG vaccination seems 
to be the most promising method. There is 
every reason why an attempt should be made 
to study this measure in India to begin with 
on an experimental basis. 

J. L. 


Special Article 


INDUSTRIALIZATION OF INDIA AND ITS 
LIKELY EFFECT ON TUBERCULOSIS 
PROBLEMS 

By P. K. SEN, m.b. (Cal.), md. (Berlin), phj)., 
t.dj). (Wales) 

(From the Tuberculosis Inquiry, I. R. F. A., All-India 
Institute of Hygiene and Public Health, Calcutta) 

In post-war reconstruction of India, indus- 
trialization of the country is likely to have an 
important place. The Bombay Plan has indi- 
cated this. The Bhore Committee for Post-War 
Reconstruction has an independent section on 
this issue alone. These are some definite and 
important signs indicating the trend of this 
country’s future development. It is, therefore, 
time that one should consider what relationship 
will tuberculosis have with such development. 
This consideration becomes necessary and signi- 
ficant in the light of the happenings at the rise 
of industrialization in highly industrialized 
countries. There, in this period, the tuberculosis 


problem became acute, and it took some time 
before the cause of such an happening could 
be realized and remedied. During this time, 
from the beginning of industrial revolution to 
the realization of the acuteness of the tuber- 
culosis problem, a heavy toll in human life 
was exacted. It is right that we should learn 
from the experiences of those pioneer countries, 
and not repeat the mistakes, but plan the 
industry in such a way that such toll of life 
can be prevented or minimized from the 
beginning. 

It may be said that the conditions in our 
country are different, and therefore the measures 
of prevention adopted there should not be 
transplanted in our country. But, I believe, 
the causes which contributed to increased death 
rate at the beginning of industrialization in 
those countries are, for the most part, likely 
to be the same in this country. It will, there- 
fore b e worth while to recount some of the factors 
which aggravated the tuberculosis problem in 
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those countries at the beginning of indus- 
trialization. 

England, Germany and the United States of 
America are some of the countries which could 
be regarded as industrialized to a very great 
extent. In Great Britain, 68 9 per cent of the 
male population were gainfully . employed in 
1931. For Germany the figure in 1933 was 65.7 
per cent and for U.S.A. 61.3 per cent in 1930. 
Among these countries, England was the first to 
undergo industrial revolution, followed by Ger- 
many and then the U.S.A. At the beginning of 
industrialization, the industrial population oi 
the two first-named countries had to pass 
through shocking conditions. Authorities of big 
industrial enterprises mostly cared for the 
machines and the output of the finished products, 
and the human element driving these machines 
was completely neglected. Men and women 
would live in most filthy conditions and work 
for long hours amidst the dust and din of the 
factory. Even young boys and girls were 
recruited for factory work, and they had to live 
and work under the same conditions as adults. 
Trade and industry began with that precious 
human feeling which constituted the basis of 
man’s entire social progress, that is, to help each 
other by giving the necessities of life to every 
individual. But when the industrial* revolution 
came in Europe, this precious feeling was com- 
pletely pushed to the background. Machines 
became mightier than man; man’s contribution 
and even his well-being were not thought of. 
The Germans have rightly depicted this era as 
‘ Siegczug der machine ’, that is, the period 
when the machines predominated over every- 
thing. 

Tilt effect of such an environment on human 
health was devastating. In the Rhineland, a 
highly industrialized part of Germany, children 
of even the age of 6 years were working in the 
factories from 6 a.m. to 6 p.m. The Prussian 
military authorities reported to the Central 
Government at Berlin in 1828 that they could 
not enlist the necessary number of healthy men 
from the industrial districts of Rhineland, 
because of general damage to health as a result 
of excessive strain, over-work, and the high 
tuberculosis incidence among the population of 
these places. In England, the employment of 
children became very widespread, specially in 
the cotton mills. The description of the 
Lancashire cotton mills in 1800 shows how 
deplorable was the condition there. Hammond 
(1917), writing on the condition of these 
factories, says ‘ they were hot-beds of what was 
called putrid fever and it was an .epidemic at 
Radcliffe that first drew the public attention to 
the condition of the apprentices ’. 

There is no dearth, in the literature, of such 
descriptions of deplorable conditions. To show 
the mentality of the machine age and the indus- 
trial practices, it will be sufficient to say that 
even in 1823 a debate took place in the English 
Parliament concerning the introduction of 20 
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or 22 shift hours per day. That the health of 
the workers is irreparably damaged by such 
practices is beyond doubt, and that the incidence 
of tuberculosis increases thereby is beyond 
question. 

The following data accepted from Nicderland 
(1940) for the early period of industrializa- 
tion show that the incidence of tuberculosis 
remained almost stationary or showed a trend 
towards rise in the highly industrialized' 
countries of to-day : — 

Table I 


Comparative tuberculosis mortality in Prussia 
from 1816-1900 (in period of 5 years) 
Death rate per 10,000 population 


Years 

Death rates 

Years 

Death rates 

1810-20 

29.1 

1861-65 

27.8 

1821-25 

26.9 

1866-70 

20.9 

1826-30 

29.8 

1871-75 

29.5 

1831-35 

31.9 

1876-80 

272 

1836-40 

29.1 

18*31-85 

27.0 

1841-45 

27.9 

I 1886-90 

.25.6 

1840-50 

30.8 

1891-95 

24.2 

1851-55 

30.5 

1896-1900 

223 

185G-G0 

28.2 




Intensive industrialization of Prussia began 
at the early part of the nineteenth century. 
Though the records of tuberculosis death rates 
for a sufficiently long period before the nine- 
teenth century are not available, it is generally 
known that tuberculosis was on the decline in 
this period. In this falling curve, the advent 
of industrialization showed a remarkable effect. 
The fall stopped and the curve showed a 
tendency to rise for about 50 years. After this 
initial effect of industrialization, the rate 
diminished gradually and definitely. In the case 
of Prussia, there is a very' significant fact. After 
the war of 1870-71, Bismarck began improving 
the hygienic and social conditions of the indus- 
trial workers, and immediately, from 1871, the 
death rate began to go down. . 

The death rates of tuberculosis in England 
and Wales are not available at the early part 
of industrialization. The industrial revolution 
in England began by the end of the eighteenth 
century. Some descriptions of the industrial 
population of this period definitely show that 
disease was rampant among these workers at 
this period. Conditions here were so much like 
those in Prussia that there is no reason to 
think that Che reaction to tuberculosis incidence 
had been different in England and Wales. 
About 50 years later, that is, when the initial 
phase of industrialization was over, the death 
rate began to fall definitely. This period also 
coincides with the period when definite legisla- 
tions was introduced for the betterment of the 
lot of these unhappy workers. Table II will 
indicate how the incidence of tuberculosis 
diminished from the year 1861. 
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Table II 

Comparative tuberculosis mortality in England 
and Wales since 1851 {the age standardized 
death rate of males 1851-60 for pulmonary 
tuberculosis as 100) 


Years 1 

Death rates 

1851-60 

100 

1861-70 

97 

1871-80 

88 

1881-90 

73 

1891-1900 

61 

1900-1910 

50 


There is another and more important side of 
the effect of industrialization on a country’s 
population. After this initial period of increased 
ill-health, the industrialized countries showed 
a remarkable improvement in health. ' Table III* 
will show the intensity of industrialization of a 
country in relation to the incidence of tuber- 
culosis : — 


morbidity rates. This will be space consuming. 
It will be adequate, I think, to -give the con- 
clusion of the findings of Georg Wolff, who 
computed all these data and came to the follow- 
ing conclusion.— ‘ However, within the same 
country as a political and cultural unit, the 
inhabitants of which partake more equally by 
law of the general resources of modern civiliza- 
tion, tuberculosis mortality, is for the most part 
lower in agricultural districts and in agricultural . 
occupations than in the industrialized ones, in , 
England as well as in the United States. This 
is demonstrated by new figures and correlations 
within the United States, separately for twenty- 
seven northern, eastern and western states and 
for sixteen southern states ’. 

The benefit of wealth acquired by industrial 
enterprise and trade is not enjoyed by the 
industrial population alone in a modern state. 
The agricultural population enjoys this too. The 
agricultural population is not exposed to the 
injuries to which the industrial workers are 
exposed. This is why, comparatively, the latter 


Table III 


Countries in 
ascending order 
of agriculture 
occupation 

Census 

year 

Percentage of occupied persons 1 

Death rate from 
tuberculosis per 
100,000 persons 
1926-1930 

Agriculture and 
forestry 

Industry and 
mining 

Trade and com- 
munication 
(including 
hotel service) 

Groups 4 and 5 
together : 
index of 
industrialization 

1 

2 

3 

4 

5 

6 

7 

England and Wales 

m 

6.4 

49.9 

27.7 

77.6 

.94 

United States 

mmm 

22.0 

35.2 

27.4 

62.6 

79 f 

Germany 

BjlftKM 

28.9 

40.4 

18.4 

58.8 

89 

Norway 

1930 

35.8 

26.5 

21.2 

47.7 

155 

Italy 

1931 

47.3 

29.6 

12.9 

42.5 

127 

Spain 

1920 

57.0 

24.6 

8.1 

32.7 

140 

Finland 

1930 

64.6 

22.0 

7.5 

29.5 

241 


The above table distinctly shows that the 
more industrialized the country is, the less 
is the incidence of tuberculosis in it. The reason 
for such an effect is likely to be this : industry 
and trade increased the wealth of the nation, 
and when this wealth was distributed over the 
country as a whole, everybody got the benefit 
of it and the general incidence of tuberculosis 
fell. A question may arise : is this benefit 
equally distributed over the whole country, that 
both the industrial and argricultural population 
derive benefit ? This question can be answered 
by taking into consideration the incidence of 
tuberculosis in the industrial and agricultural 
parts of the same country. Adequate data 
with regard to this can be obtained from 
U.S.A., where there are predominantly industrial 
' and agricultural states. Figures can be given 
from all the states with regard to their industrial 
and agricultural status and their tuberculosis 


* Made from the data given by Wolff (1940). 


population is better off than the former with 
regard to tuberculosis. 

It may be pertinently postulated that this 
increase, and later decrease, of tuberculosis 
may not be due to industrialization of a country. 
Tuberculosis is intimately related to so many 
social factors that to incriminate one without 
considering the others may lead to wrong con- 
clusions. But the effect on the tuberculosis 
curve at the industrial period is so prominent 
that it is very likely that industrialization had 
influenced strongly the course of tuberculosis as 
stated above. That this is likely to be true is 
shown by Weber (Biraud, 1930) through another 
experience, the effect during war period. - During 
the last Great War the mortality rate of 
tuberculosis increased rapidly in the indus- 
trial provinces of Prussia and Saxony in 
Germany, whereas in the agricultural province 
of Bavaria of the same country the death rate 
remained almost stationary or showed only a 
slight tendency to rise. This speaks clearly of 
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one thing only. In modern .war, industry has to 
be speeded up to a tremendous degree, and it 
can be accepted as a new, though temporary, 
phase of intensive industrialization of a country. 
The brunt of this industry falls on the industrial 
provinces, and tuberculosis death rates rose 
rapidly and sharply in just these parts. The 
war brings in its train many other factors, such 
as malnutrition, stress and strain, etc., and their 
effect is distributed over the whole population 
of the countries at war. The agricultural 
provinces had also to suffer these but not the 
industrial stresses. The difference in the 
mortality rates of tuberculosis in these two 
regions of the country can, therefore, reasonably 
be accepted as the effect of industry on the 
disease. 

The same effect can be shown in women. 
During the war, young women were recruited to 
industry in England, but the older women (over 
45 years of age) were exempted. If industry 
had any special effect on tuberculosis, this will 
be manifested in the younger women and absent 
in the older age groups. The following table of 
comparative mortality from tuberculosis among 
women in England during the war of 1914-18, 
according to Collis and Greenwood (1921), 
shows how the younger age groups were affected. 
There was no effect on the older age groups. 


Year 

15-20 yra. 

i 

20-25 yrs. , 

25-35 yrs. 

35-40 yrs. 

1913 

100 

100 

100 

100 

1917 

150 

131 

113 

114 

1919 

! 130 

120 

103 

94 


Looking from these various angles, it seems 
that industrialization has a definite effect on the 
tuberculosis incidence of a country. At the 
initial stage of industrialization, for the first 50 
to 70 years, it increases the death rate of tuber- 
culosis, and later, when measures are adopted 
for the protection of the health of the workers, 
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When a country is at the threshold of large- 
scale industrialization, as India probably is, the 
question is : can this initial toll of tuberculosis be 
prevented, and general well-being secured from 
the beginning ? It is sure that, if industry is 
allowed to grow here exactly in the same way 
as in the above-mentioned countries, the toll of 
human lives will be very great in India. But 
we know, through the experiences of other 
countries, why such toll was taken and also how 
it may be prevented. If our industrial enter- 
prises are planned, keeping these facts in view, 
we are certain to prevent or, at least, materially 
lessen this toll. This will mean a saving of 
millions of lives. 

In' such planning it is essential to have know- 
ledge of the incidence of tuberculosis among the 
industrial -workers under already existing labour 
conditions. Such knowledge can only come 
through surveys. Surveys should, therefore, be 
instituted to collect these informations, and the 
need is urgent and great. 

With regard to tuberculosis among the indus- 
trial population in India, very little work has 
been done. Even from what has been done it is 
evident that there are very high infection and 
disease rates among them. The death rates of 
Calcutta, Bombay and Madras, the three fairly 
industrialized cities of India, are given below 
from 1931 to 1939 to show what the trend 
of tuberculosis is in these somewhat stabilized 
industrial centres. Records after 1939 have not 
been given, as war conditions supervened, and 
this will have extra effect on the trend. The 
mortality figures have been accepted from the 
corporation reports, and rates deduced in relation 
to total populations for each year. It is common 
knowledge that the actual tuberculosis figures 
will be very much higher, as only a fraction of 
the tuberculosis cases is reported. However, as 
all defects are common, this study may provide 
us with some idea of the course of tuberculosis 
in relation to time. 


Year 

J 

Calcutta Bombay 

Madras 

Number 
of deaths 
due to 
tuber- 
culosis 

Estimated 
popula- 
1 tion 

1 

It,. „„ 1 Number 

%ooo l of deaths 
100,000 | due t0 

P°P“ ]a - • tuber- 
tl0n ; culosis 

Estimated 

popula- 

tion 

Rate per 
100,000 
popula- 
tion 

Number 
of deaths 
due to 
tuber- 
culosis 

Estimated 

popula- 

tion 

Rate per 

1 100,000 
popula- 
tion 

1931 | 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

2,662 i 

2,280 

2,595 

2,396 

2,856 

2,847 

3,104 

3,021 

2,245 

1,163,771 
1,258,283 
1,352,795 
1,447,307 
1,541,819 
! 1,636,331 
1,730,843 
1,825,355 
1,919,867 

194 i 1,372 

181 ! 1,232 

192 1,376 

166 | 1,616 

185 ! 1,697 

174 . 1,738 

179 i 1,768 

166 j 1,794 

153 1 1,722 

1,161,383 

1,194,233 

1,227,083 

1,259,933 

1,292,783 

1,325,633 

1,358,483 

1,391,333 

1,424,183 

118 

103 

1 112 

128 

131 

131 

130 

128 

121 

843 

747 

855 

971 

1,032 

1,010 

1,104 

1,193 

1,216 

647,230 

660,255 

673,280 

686,305 

699,330 

712,355 

725,380 

738,405 ; 

751,430 

130 

113 

127 

141 

148 

142 

152 

161 

162 


and the wealth acquired by industrial enter- 
prises is distributed among the population, this 
rate falls steadily. 


ine VjiUCUl'lit llguico QUUVY a ....... 

trend of the mortality rate. That of Bombay 
is stationary or slightly on the rise, and that of 
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Madras is definitely on the rise. These differ- 
ences in the trends are not surprising, as Madras 
was the last and Calcutta the first _ of these 
centres to be influenced by industrialization. 
However, these data indicate that even in these 
centres, the curve is not on the fall but generally 
on the rise. Such findings should bring home 
one fact : if on a falling curve such devastations 
can occur in Europe, how much more will it be 
here in India where the curve is still on the rise ? 
We should, therefore, be doubly careful and view 
this fact with all its seriousness. _ 

With regard to labour conditions, generally, 
many facts have been noted, specially by the 
Royal Commission on Labour in India, published 
by the Government of India in 1931. But there 
is urgent need for properly planned surveys to 
bring to light many factors in detail and in 
proper perspective. A few facts, however, which 
are likely to have an important bearing on the 
incidence and spread of tuberculosis in the Indian 
industrial population, are mentioned below : — 

1 . The labour has to be recruited, almost 
wholly, fro7ii rural areas 
As India is not yet industrialized to even a 
moderate extent, the labour must come from the 
rural areas which constitute about 90 per cent 
of the population of the country. 

The significance of this with regard to the 
hazard of tuberculosis is great. The few surveys 
carried out among the rural, and industrial 
populations of India have shown that in the 
former the infection rate is low, while in the 
latter it is very high. In other words, the 
rural population represents, ‘ virgin soil ’. When 
people of this type are transferred to a highly 
tuberculized area, as an industrial area is, they 
are liable to massive infection and an acute 
form of the disease. Secondly, it has also been 
seen that even if a rural person is infected, he 
can keep that lesion under arrest in his rural 
environment, but under industrial stresses such a 
lesion is likely to flare up and produce disease. 
Important facts of these kinds have been 
extensively discussed by Professor Cummins 
(1939), and the hazard was found to be great. 

It is, therefore, necessary to take these facts 
into account while planning. The following 
methods seem to me to be practicable to 
minimize this risk under Indian industrial condi- 
tions : — 

Control oj new entrants is the key point 
(a) Before a fresh recruit is admitted into an 
industry he should be tuberculin tested. Those 
found negative should not be employed in a 
crowded factory, environment. If possible, they 
should be given jobs outside the factory shed. 
The reason for this is this : in the factory, 
crowding and the potential of infection are likely 
to be high, and these people will run a very great 
danger of massive infection and consequent 
disease. 

Those who prove positive on tuberculin test 
may be employed in the factory, but it is wiser 


to employ them as apprentices with less strenuous 
jobs or shorter hours of work for the first three 
months at least. During this period they might 
accustom themselves to the changed, environ- 
ment, and therefore the stress and strain will be 
less and consequently the chance of flaring up 
of a dormant lesion will be less. 

Both the groups, tuberculin positives and 
negatives, may be employed in the factory work 
after about six to twelve months of this type of 
sheltered employment. 

(6) All fresh recruits should be housed in the 
houses or barracks built by the authorities of 
the industry. It is unnecessary here to discuss 
the details of housing schemes. This problem 
is being considered by the Committee formed for 
this purpose in the Post-War Reconstruction 
scheme. The special reason for housing these 
men in such houses is that the crowding can be 
well controlled by the authorities, and workers 
may be taken special care of with regard to 
living with an ‘ open ’ case of tuberculosis. 

(c) For tuberculin negatives, BCG vaccina- 
tion may be carried out. Indian industrial 
recruits may prove to be an important and vast 
field for use of BCG., and the author thinks that 
this might effectively minimize the danger to 
tuberculin-negative new entrants to indust^-. 


2. Illiteracy and sense of hygiene lacking 

In the villages people live ' in the open with 
plenty of sunshine and air around them. 
Absolute ignorance about rules of health is, to 
a certain extent, compensated for by such an 
environment. But in the crowded and insanitary 
environment of the industrial area, such ignorance 
may 'cause untold harm. Such ignorance, with 
indiscriminate spitting, unhygienic living, etc., 
can spread tuberculosis very quickly. This 
factor must be taken into account. 

To combat this ignorance, dissemination of 
knowledge about health is necessary. The 
spread of knowledge in an ignorant population 
is extremely difficult, as they cannot understand 
things in proper perspective unless they have 
basic general knowledge.^ It is for this reason 
that primary education is of great importance 
even in public health work. It will go a long 
way if only the masses could be educated to 
a certain extent. It is for this reason, I feel, 
that the authorities of the industry should make 
a special effort to encourage adult education in 
night schools for the workers. 

Though health work is difficult among the 
ignorant masses, yet in the existing condition 
this must be attempted. This attempt must be 
made with special stress on the new recruits. I 
believe that the new-comers will take to new 
ideas and new modes of living much more easily 
than the workers who had been ‘ hard-boiled ’ in 
the existing ways of life. I do not mean that 
propaganda for healthful living should be limited 
to the new recruits; but I stress the point that 

h B ^ W ' C T er fu should be taken more in 
hand than the others. They should have regular 
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talks on this subject, and the work should not 
stop there. They should be regularly inspected, 
supervised and helped to live in hygienic ways, 
f do not believe that only talk or intensive super- 
vision over a short period will achieve the end. 
If left to themselves they will certainly revert to 
old habits and get into other bad habits which 
are prevalent in an industrial area. The 
supervision work must be spread over a long 
period. Once good habits are inculcated among 
them and made to continue till the old workers 
have left the industry, such living will be the 
standard, and subsequent new-comers are likely 
to follow this without much trouble. Thus, 
thorough supervision is necessary for over one 
generation at least. This may be a long period 
in the life of a man, but it is an insignificant 
period in the life of a nation. As it is very likely 
that such supervision will improve and change 
the unwholesome life of an industrial worker and 
that this improvement will continue in the next 
generation, such attempt must be made. The 
welfare officers may be of great help in this 
work. I personally believe that such super- 
vision will be possible as the Planning Committee 
intends to extend and intensify the public health 
work of the country. Such expansion will be 
in stages, and it is the intention of this paper 
to note where the emphasis should lie first, and 
it is with the new-comers to the industry. 

3. Crowding 

It is- generally known that the industrial areas 
are notoriously crowded. But such crowding is 
not caused by the workers only. In jute mill 
areas in the neighbourhood of Calcutta such 
crowding is mainly due to outsiders. People 
from the villages come to the area in. search of 
jobs and stay with their relations or with a man 
from the same village. I have come across 
many cases where one worker is given a room 
in the barrack built by the authority but as 
many as five or six are living in it; all the others 
are men of the same village who have come in 
quest of work. It is obvious that such a practice 
will cause overcrowding and is bad for health 
and may cause rapid spread of tuberculosis. 

How this could be stopped is a problem. If 
the authorities are strict, they can stop this in 
their own houses. But if they stop this, how 
will they get new recruits and also where will 
those people live who have come down to a new 
area ? One solution that seems possible to me 
is building, by the authority, of a few barracks 
which will be reserved for such people. In 
accepting this help, the new arrivals will have to 
be fully under the control of the authority, 

In this connection, it must also be stve-sed 
that the Government should control the housing 
or the bustees in the neighbourhood. The con- 
ditions of these are extremely deplorable, and 
they are the breeding places of many diseases. 
Legislation preventing such housing conditions 
in the neighbourhood of industry is greatly 
needed. 


' . 4. Insecurity of working conditions 

The Industrial Board of the Medical Research 
Council in England has pointed out that of all 
the causes which undermine the health of the 
workers, insecurity of the service takes the pride 
of place. Constant worry regarding what will 
happen to-morrow can only make these workers 
unhappy and diminish their resistance against 
all diseases. Naturally, this may be a predis- 
posing cause of tuberculosis also. 

In most industries to-day, a worker is 
admitted with no guarantee that his services 
will be continued even if he proves to be a 
capable worker. It may be argued that this 
is understood. But a worker cannot be satisfied 
with this vague security. In fact, my impression 
is that they do not fee 1 secure at all. I have 
no doubt that a statistical investigation which 
should be instituted on this psychological issue 
will prove the correctness of the above impression. 
If that were so, then this very important cause 
of ill-health should be removed. In other 
words, the terms and conditions of work for a 
worker should be defined so that the worker 
will know exactly where he stands with regard 
to his work. 

Workers also remain dissatisfied if they know 
that they have no say in the matter of these 
terms and conditions and also no definite way of 
presenting their grievances to the proper 
quarters. These may be corrected in many ways, 
as for example, the formation of Works Councils, 
etc. It is not pertinent to this paper to discuss 
these matters. It is only noted that disease and 
therefore tuberculosis is associated with these 
conditions, and these should be remedied. 

Insecurity at old age is also a factor in under- 
mining the health of the worker, because the 
thought of the future constantly haunts a man. 
Old age pensions, etc., should be a factor in 
lessening ill-health among the workers. 

In fact, all social insurance will contribute to 
the promotion. of health of the workers and is 
likely to diminish the incidence of tuberculosis 
among the workers. Social welfare and public 
health work, specially in the industrial com- 
munity, are inseparable. 

5. Insufficient wages 

It is not necessary to stress this point as 
everybody knows that the wages of the workers 
are simply insufficient for even the minimum 
standard of life. That tuberculosis will spread 
if this condition is allowed to persist is obvious. 

But another important consideration is neces- 
sary in this connection. The meagre wages 
these workers get are not available to them 
fully. When a man intending to work in an 
industry comes to an industrial area first, he is 
without a job and has no money even for food. 
He resides with somebody but food has to be 
bought. This is the time when he borrows rice, 
etc., from a shopkeeper and lives on that. The 
condition for such borrowing is that when he 
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gets a job, he will return the money with interest. 
The interest is also very heavy, about 1 to 2 
annas per rupee per month. This is what is 
prevalent in the jute mill areas here, and it is 
likely that something like this is also present 
in other industrial areas. By the time he gets 
a job, lie is already heavily in debt. When he 
gets a job on a few rupees a week, he is so much 
in debt that only the interest comes to about H 
to 2 rupees per week. He, generally, goes on 
paying this interest and can never pay off his 
capital debt. That means that on his rather 
meagre earnings he has only about one half 
for himself. This certainly makes his standard 
of living much lower than he could have utilized 
the whole of his wages for food, etc. 

This, therefore, certainly is a cause which will 
undermine the health of the workers and make 
tuberculosis more prevalent. 

The remedy of this involves the overhauling 
of the whole recruitment system for the indus- 
trial workers. This has to be reorganized, and 
the lines along which this should be done cannot 
be considered in a short paper like this. The 
Planning Committee should consider this care- 
fully. 

Canteens, managed by the authorities and 
serving cheap, simple and wholesome food, will 
mitigate, to a great extent, the above-mentioned 
evils. 

In addition to the above-mentioned factors, 
there are many environmental and other condi- 
tions, which undermine the health of the workers 
and make them prone to tuberculosis, specially 
at the initial stage of industrialization of a 
country. There is one outstanding advantage in 
dealing with the health of the industrial 
workers. They are, generally, compact com- 
munities and are well under the control of the 
industrial authorities. Public health measures 
can, therefore, be instituted and followed better. 
Social welfare schemes can be organized more 
thoroughly than is possible in the general public 
or in the civilian population. These advantages 
are great and should be fully made use of. 

Industry, therefore, should not be regarded as 
harmful lor the health of the country, and this 
is true of tuberculosis also. One point that 
should be stressed is that we must learn from 
the experience of others and should not repeat 
the delay in correcting things which undermine 
the health in an industrial population. In fact, 
while organizing industrial enterprise, we should 
take steps to do away with these factors as much 
as possible, so that we may not contribute to 
this heavy toll of life at the beginning but grow 
a healthy and happy population from the 
beginning. 
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Medical News 


NATIONAL INSTITUTE OF SCIENCES OF INDIA 
(Proceedings Vol. X, No. 2, pp. 167-287) 

At the ninth general meeting, Sir J. C. Ghosh, 
President of the Institute, spoke in favour of the 
establishment of a National Research Council for India. 
‘The history of the present war has taught us that 
to neglect research is to invite calamity. . . . The 
battle of the Atlantic has depended on the courage 
and skill of sailors and airmen, but it has depended 
also on the scientists and engineers who devised and 
used the means of intercepting the U-boats. The fact 
that in spite of our hardships, the health and good 
humour of the people in Britain is at least as high 
as in ordinary times, has depended on vigorous adminis- 
trative action based on knowledge of nutrition, health 
and even applied psychology.’ Quoting these words 
from a broadcast of Professor A. V. Hill, Secretary, 
Royal Society of Medicine, who was himself present 
at the meeting, the President said that in the past 
the Government of India had attached little importance 
to scientific research as an agency for human better- 
ment. Its organization should be considered a vital 
element of post-war reconstruction. The Council of the 
Institute had held a symposium on the subject and 
recommended formation of a National Research 
Council in order to plan the main lines of scientific 
work in accordance with national needs, ensure balanced 
development of all branches of science, etc. The 
proposal was adopted in the meeting. The proposed 
Council will consist of scientific and technical experts 
with a member of the Viceroy’s cabinet as President 
and have four Boards of Research, viz, scientific, agri- 
cultural, medical and public health and engineering. 

We have also received a copy of the Transactions of 
the National Institute of Sciences of India, Vol. II, 
No. 6, pp. 149 — 192. It includes a study on the finger 
nails and nail phalanges of twins by S. S. Sarker. 
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CORRIGENDUM 

In the December 1944 number of the Indian Medical 
Gazelle, on page- 607, second column, after the 31st line, 
the following words have been omitted : ‘its venerable 
systems, Ayurvedic, Unani and ’ before the word '■ Tibbi ’ 
in the 32nd line. 
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Introduction 

The Tuberculosis Survey Sub-Committee, of 
the Indian Research Fund Association recom- 
mends in. their report (1940) the selection of 
communities or areas for a study of 1 infection,, 
resistance, morbidity or mortality ’ (type II 
survey) on the results of a preliminary extensive 
type I survey intended primarily to ascertain the 
distribution of tuberculosis infection by the 
tuberculin test. When either by this procedure 
or for other reasons a community or an area 
has been selected for a morbidity study, the 
facilities generally available and the absence of 
arrangements for miniature skiagraphy render it 
impossible to include the whole of the selected 
population for re-ray study. A sample has to 
be taken. The Survey Sub-Committee has 
suggested that a representative sample of 
adequate size should be taken at random, and 
all of them should be subjected to all the 
examinations, including skiagraphy. No specific 
size of the sample has been stated, but the worker 
has been referred to a statistician for this 
purpose. 

The object of this paper is to offer a guide to the 
worker in fixing the size of sample. It is common 
knowledge that cases of active tuberculosis are 
more frequently found in the groups showing 
suspicious signs and symptoms and/or a high 
tuberculin reaction. It, therefore, follows that 
a judicious utilization of this knowledge may be 
useful in reducing the number of x-ray examina- 
tions required for attaining a desired degree of 
accuracy in the estimation of the morbidity rate. 
To investigate this point in what follows it has 
been assumed that the history will be recorded 
and the physical examination and the Mantoux 
test will be carried out as a preliminary to the 
selection of individuals for x-ray examination. 
It is not always possible, because of cost, to 
include the whole population for even this 
preliminary study. A sample has to be taken, 
and this sample will also provide the infection 
rate in the population. How this Bample is to 
be chosen is itself important, and this paper 
presumes that the sample is selected on the 
' basis of unrestricted random sampling. 


To avoid confusion, the preliminary samnle 
chosen will be called the main sample and the 
part of it chosen for radiological examination 
will be called the sub-sample. The population 
of which the main sample has been taken and 
of which the infection and disease rates are the 
objects of the survey will be referred to as the 
population. The paper therefore attempts to 
work out the, extent to which the accuracy of 
estimation of the morbidity rate is affected by 
the sizes of the main and sub-samples, and the 
method of selecting the sub-sample from the 
mam sample. 


Basis for the choice of the sub-sampling 
method 

The size of the main and the sub-samples and 
the methods by which these samples are drawn 
all affect the confidence with which the incidence 
of the disease in the population can be estimated 
from the data made available during the survey. 
The estimate, as obtained from these data cannot 
exactly coincide with the incidence of the disease 
in . the population. As the number of radiol- 
ogical examinations done and the manner of 
selecting the individuals for the examination 
vary, the chance of the sample estimate being 
near the population value also varies. Our 
effort should be to recommend that procedure by 
following which the estimate as obtained from 
the sample would most frequently be close to 
the population value. For each procedure, 
therefore, the range within which the estimate 
as obtained from the sample can be expected to 
lie will be first worked out, and the procedure 
giving the smallest range will be selected as 
i giving" the greatest confidence and will be con-, 
sidered as the most accurate. 


Sub-sampling methods considered 

Four methods of sub-sampling may be con- 
sidered : — 

(1) All suspicious cases as judged from the 
history and physical examination, and all high 
reactors (3 plus and 4 plus) as judged by the 
Mantoux test in the main sample, are taken out 
for x-ray examination. The suspects, using this 
term to include also the high reactors in the 
main sample, constitute the sub-sample. None 
of the unsuspected group is x-rayed. 

(2) Not only the suspected individuals in the 
main sample but also a random sample, from 
the unsuspected group may make up the sub- 
sample. 

(3) A number of individuals may be selected 
at random from the suspected group and 
another set from the unsuspected group. The 
number chosen from each group will be bound 
down by statistical considerations. 

As .an extension of this method, the suspected 
individuals in the main sample may be grouped 
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into different categories of varying degrees of 
suspicion according to the information gathered 
from the history, physical signs and Mantoux 
test, and a random sample from each group may 
be taken for x-ray study. The unsuspected 
group will also contribute a certain number of 
individuals drawn at random. 

The simpler procedure where the main sample 
is divided into only two groups suspected and 
not suspected will be referred to as sampling 
method 3. 

(4) Without paying any special attention to 
signs or symptoms or tuberculin reaction, a 
fandom sample may be taken out of the main 
sample, and all the individuals in this sub-sample 
subjected to x-ray examination. 

Comparison of sub-sampling methods 
General considerations 

Before proceeding to consider the accuracy 
with •which these methods of -sampling will indi- 
cate the true incidence, it is necessary to compare 
these methods from other points of 'view. 
Sampling method (1) is sometimes used with the 
assumption that all likely tuberculous _ cases in 
the main sample will be sieved in into this 
sample, and the number that may be missed is 
negligible. This assumption may not be correct, 
as tuberculosis is notorious for its insidiousness 
and may remain hidden without any express 
sign or symptom. It is also quite possible to 
have such cases in the low tuberculin reactor’s 
group. In a group of 95 such individuals 
investigated by x-ray in a jute mill by Ukil 
et al. (unpublished I. R. F. A. survey), two 
persons proved to be actively tuberculous. In a 
group of 76 such individuals investigated by Lai 
et al. (1943) at Barisal, no case was detected. 
Even accepting the latter experience, there is no 
reason to think that with larger numbers an 
incidence rate of ^ per cent cannot be found. This 
will be all the more true if the history cannot 
be recorded properly due to illiteracy or non-co- 
operation of the population surveyed. There- 
fore, it is seen that the estimate as obtained by 
sampling . method (1) can at best give a lower 
limit for incidence in the population. The upper 
limit can only be arbitrary. There is another 
deficiency in this method of sampling. The 
number of radiological examinations to be made 
cannot be prescribed definitely before starting 
the survey, ' and no approximately accurate 
budget can be made beforehand. 1 

Sampling method (2) also suffers from the 
defect that the number of x-ray examinations to 
be made cannot be prescribed beforehand. But 
as it also includes individuals from the unsus- 
pected group, it will be in a position to provide 
a range within which the true incidence will lie. 

Sampling methods (3) and (4) have neither 
of the handicaps of sampling method (1). 

The natural conclusion arising out of this 
discussion is that sampling method (1) is not 
suitable at all. Of the other three methods, 


method (2) can be advocated only if it gives 
much greater accuracy than methods (3) and 
(4) . The choice between methods (3) and (4) 
will rest on the accuracy they give. The study 
of the accuracy of sampling methods (2), (3) 
and (4) is the next step. 

Statistical considerations 

The accuracy of the different methods of 
sampling can be compared only if we have a fair 
knowledge of the situations that are likely to 
arise in practice. A good idea of the proportions 
of ‘ suspicious ’ and ‘ non-suspicious ’ cases in 
the population arid of the proportions in each of 
these groups showing active tuberculosis is 
essential. Many hypothetical situations can be 
considered, but the results of a few surveys 
carried out in India suggest that in practice 
three broadly defined situations may arise. 

A. A population in which 10 per cent belongs 
to the 1 suspicious ’ group (showing signs or 
symptoms or a high tuberculin reaction) and 90 
per cent to the ‘ not suspected ’ group. Five 
per cent of the persons in the 1 suspected ’ group 
and % per cent in the 1 not suspected ’ group 
show active disease. Such a situation is likely 
to arise in rural populations, the incidence of the 
disease in the population being 0.95 per cent. 

B. A population in which 25 per cent belongs 
to the ‘ suspicious ’ group. The disease incidence 
in the * suspicious ’ group is 10 per cent and in 
the * not suspected ’ group % per cent. The total 
incidence in the population works out 2.9 per 
cent, and this is a likely picture in towns. 

C. A population in which 40 per cent belongs 
to the * suspicious ’ group. The incidence of 
disease in the ‘ suspicious ’ group is 10 per cent 
and m the ‘ not suspected ’ group 1 per cent. 
The incidence of the disease is 4.6 per cent. 

This situation is likely to arise in congested 
parts of cities or in special groups like indus- 
trial workers. 

Before actually discussing the accuracy of 
the different methods of sampling, it is necessary 
to specify _ how, after sampling, the data 
obtained will be worked out to provide an 
estimate of • the actual incidence. Here again 
many methods of estimation may be suggested 
even for the same method of sampling, and 
these estimates may differ in their accuracy. 
Accepted statistical principles recommend only 
one method of estimation for each ' type of 
sampling, and these methods are described in 
the Appendix. The accuracy of these methods 
of estimation are the ones of interest. The 
closeness with which an estimate lies near the 
actual incidence is given by its standard error, 
and the formula for obtaining the standard 
error is also given in the Appendix. The 
estimate obtained may be higher or lower than 
Uie true incidence by twice the standard error. 
The larger the standard error, the wider is the 
range and the less accurate is the sampling 
method. & 
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The magnitude of the standard errors of the 
estimates depends on : — 

(1) ^The size of the main sample and the way 
in which it is taken out of the population. 

(2) The size of the sub-sample and the nature 
of the sampling method used for taking out the 
sub-sample from the main sample. 

As explained in the very beginning, this 
paper is more concerned with item (2) of the 
above. In order to indicate the most suitable 
of the three methods of sampling already dis- 
cussed for taking out the sub-sample, we need 
only consider the contribution to the standard 
error of the estimate when sub-samples of the 
same size are taken out from the main sample 
by each of these methods of sampling. This 
contribution has been worked out for various 
sizes of the sub-sample when the main sample 
size is 1,000, 2,000 and 4,000, and when the 
incidence of disease in the main sample satisfies 
the description A, B and C already given. 
Table I gives the range within which the estimate 
as obtained from the sub-sample would lie for 
different sizes of the sub-sample for eacli of the 
three methods of sampling. 

The following results emerge from studying 
the figures in table I : — 

(1) The larger the size of the sub-sample the 
narrower becomes the range for the estimate. This is 
not surprising as when the sub-sample size becomes the 
same as the main sample size, the value as obtained 
from the sub-sample will coincide exactly with that 
obtained from the main sample and there will, therefore, 
be no eiTor due to sub-sampling. 

(2) Comparing the three methods of sampling, 
sampling method (4) gives a narrower range than 
sampling method (2) when the sub-sample size is 
small, but when the sub-sample size increases the 
reverse is the case. Sampling method (3) always gives 
the narrowest range and is to be preferred. When the 
sub-sample size is large, there may not be much to 
choose between sampling method (2) and sampling 
method (3). This only means that, whichever of these 
methods we use, when the sub-sample size is large 
almost all the persons in the ‘suspicious’ group will 
have to be included in the sub-sample. 

Theoretically it would appear that a greater accuracy 
than is obtained by sampling method (3) may result by 
subdividing the individuals in the ‘suspected’ group 
according to the degree of suspicion, and taking a num- 
ber of individuals at random from each group, this 
number being prescribed by statistical theory. The 
advantage to be gained by the application of this 
procedure is also of interest. But it is necessary to 
have an idea of the relative numbers in the main 
sample falling into the groups of varying degrees of 
suspicion, and the incidence of disease in each group, 
before the accuracy can be worked out. The results 
as obtained in the Jute Mill Survey already referred 
to was taken as applicable to the main sample. The 
results obtained in that survey and the manner in 
which the ‘suspicious’ cases were grouped for this 
investigation are indicated in table II. The accuracy 
was -not increased to any appreciable extent bv the 
further subdivision of the ‘suspicious’ cases. Further 
subdivision of the ‘suspicious’ group means more diffi- 
culty and the inclusion of more subjective elements 
without in any way increasing the accuracy for all 
practical purposes. Therefore (he sampling method (3)v 
is the one to be recommended. 

Sizes of main and sub-samples 

In the foregoing section the most suitable 
method of sub-sampling was suggested, and 


incidentally the range within which the sub 
sample estimate would lie for different size of 
the sub-sample was indicated. This range was 
obtained on the assumption that the main 
sample had already been chosen. In an actual- 
survey, since errors due to sampling will arke 
both m taking out the main sample as well as 
the sub-sample, a range using both these errors 
is the one of practical interest. On the nature 
of its variation for different sizes of samples will 
depend the number of radiological examinations 
to be made. 


The magnitude of error due to the taking of 
the main sample will depend on the manner in 
which it is taken. Theoretically this would 
vary according to whether certain families are 
chosen at random and all the individuals in 
the families included in the main sample, or 
whether individuals themselves are chosen at 
random. For the purposes of this paper it will 
be assumed that the latter is the procedure 
adopted. The former will be the more con- 
venient one for field work. From a practical 
point of view, however, it is to be expected that 
the magnitude of error will not be different 
whichever procedure is adopted. 

The size of the main sample no doubt affects 
the accuracy with which the disease incidence is 
estimated as it restricts the size of the sub- 
sample. But the purpose of the main sample is 
also to estimate the infection rate. Statistical 
analysis shows that whether the population 
infection rate is as low as 20 per cent or as high 
as 80 per cent a random sample of 1,000 or 

2.000 individuals subjected to tuberculin test 
will provide estimates of the incidence with con- 
siderable accuracy. As illustrating this point 
it may be stated that if from a population of 

10.000 with an infection rate of 80 per cent, 

1.000 individuals are chosen at random, the rate 
in the main sample will be between 77.6 per cent 
and 82.4 per cent. With 2,000 individuals the 
infection rate in the main sample will be 
between 78.4 per cent and 81.6 per cent. In a 
population of similar size with an infection rate 
of only 20 per cent, the sample of 1,000 persons 
chosen for the main sample will give figures 
between 17.6 per cent and 22.4 per cent. Thus 
it appears that there is no need to take more 
than 2,000 individuals in the main sample if the 
object is only to estimate the infection rate. 

Table III shows the range within which the 
sub-sample estimate would lie for various sizes 
of the main and sub-samples taken out of 
populations of size 10,000 when they follow 
either of the types A, B and C described 
previously. The sub-samples are assumed to 
have been taken out according to sub-sampling 
method (3) . These ranges are approximate, but 
serve to bring out the changes in accuracy with 
changes in the size of the sample. 

If the original population is less than 10,000, 
*the range will be less than those given in this _ 
table. For populations of over 10,000, the ranges 
will be almost similar to those given in table III. 
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Table I 
(a) 

Showing the range within which the estimate of the disease incidence in the main sample as 
obtained from the sub-sample will lie for various sizes of the main and sub-samples and for 

different methods of sub-sampling 


Main sample follows description of population A — disease incidence 0.95 per cent 


Size of main sample 

.1,000 

2,000 

4,000 

Size of 
sub- 
sample 
as 

propor- 
tion _ of 
main 
sample 

Number in the 
sub-sample 1 

Sub-sampling 
method (2) 

Sub-sampling 
method (3) 

Sub-sampling 
method (4) 

Number in the 
sub-sample 

Sub-sampling 
method (2) 

n 

£*T3 
? 2 
•So 
co B 

to 

— /-V 

cS 

41 

do B 

o 

Co 

o 1* 

tO 

a o 

Xfi J2 
i -b o 

c/5 E 

Sub-sampling 
method (3) 

Sub-sampling 
method (4) 

0.109 

109 

0.00-5.16 

0.00-2.47 

0.00-2.70 

218 0.00-3.93 

I 

0 00-2.02 

0.00-2.19 

436 

0.00-3.06 

fo.19-1.71 

0.07-1.83 

0.118 

118 

0.00-3.91 

0.00-2.40 

0.00-2.63 

235 ! 0.00-3.04 

0.00-1.97 

0.00-2.14 

472 

0.00-2.43 

023-1.67 

0.11-1.79 

0.145 1 

145 ; 

0.00-2.79 

0.00-223 

0.00-2.44 

290 i 0.00-225 

0.05-1.85 

0.00-2.00 


0.03-1 .87 

021-1.59 

021-1.69 

0.190 

190 

0.00-222 

0.00-2.03 

0.00-222 

380 0.05-1.85 

0.19-1.71 

0.06-154 

760 

0.32-1 J5S 

0.41-1.49 

022-158 

0280 

280 

0.10-1.80 

0.13-1.77 

0.00-1.93 

560 ! 0.35-1 .55! 

| 0.37-1.53 

025-1 .65 

1120 

0.53-U7 

; 054-1 26 

0.16-1.44 

0.370 

370 

0.30-1.60 

0.31-1.60 

i 

0.15-1.75 

740 ’ ! 0.49-1.41 

' i 

i 0.49-1.41 

i 

0.38-1.52 

i 

1480' 

0.63-127 

0.63-127 

055-1.35 


(b) 


Main sample follows description of population B — disease incidence 2.88 per cent 


Size of main sample 

1,000 

2,000 

4,000 

Size of 
sub- 
sample 
as 

propor- 
tion of 
main 
sample 

Number in the 
sub-sample 

Sub-sampling 
method (2) 

Sub-sampling 
method (3) 

to 

g 

. — y*“N 

£-3 , 

£ £ i 

41 ! 

c/5 B 

Number in the 
sub-sample 

Sub-sampling 
method (2) 

Sub-sampling 
method (3) 

Sub-sampling 
method (4) 

Number in the 
sub-sample 

Sub-sampling 
method (2) 

i i 

; 1 
t 

to 

1 

E-n 

?Js 

JO T? 

■ o 

do E 

Sub-sampling 
method (4) 

025S 

258 

0.00-6.72 

1.65-4.10 

! 1.08-4.67 

515 



1.61-4.15 

1030 | 


227-5.49 

1.98-3.77 

0265 

265 

0.00-5 .S4 

1.6S-4.07 

1. 12-4.64 

530 

0.78^.97 


1.63-4.12 


'1.39-426 

228-3.47 

2.00-3 76 

028 S 

288 

1.19-456 

1.77-3.9S 

121-154 

575 




SiMtl 


222-3.43 

2.04-3 71 

0225 

325 

1.72-4.04 

1. 89 -3.86 

1.35-440 

650 


2.18-357 


1200 


2.3S-3.37 

2.11-3 64 

0.400 

400 

2.10-3.65 

2.11-3.64 

1.58-4.17 

t 

800 

2.33-3.42 

2.33-3.42 

1 1.96-3.79 


2.49-2 26 

2.49-326 1 

223-352 


(c) 


Main sample follows description of population C — disease incidence 4.6 per cent 


Size of main sample 1,000 

2,000- 

4,000 

Size of 
sub- 
sample 
as 

propor- 
tion of 
main 
sample 

o 

JS 
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u c* 
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1a 

to 

c 
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1 
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eS 
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o 
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P 
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1 

to 

g 
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t/5 E 

to 

c 
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c5 

Et-. 
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55 E 

to 

g 
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Ers 

E o 

•So 

02 E . 

o 

7 c. 

a E 

11 
& 5T 

to 

y—s 

|*o 
f O 

*£ o 

d5 £ 

1 

to 

.E^ 

'E CO 

f 2 
•2 75 
co B 

to 

C 

tLS 

¥.§ 

■§2 

0493 
0.496 
0.430 
0.460 
0520 ! 
05S0 1 

403 ; 
400 
430 
460 , 

! 

580 1 

0.00-1 1.4S 
0.00-9.45 
2.47-6.73 
3.1 4-6.06 
3.63-5.57 
3.S6-5.34 

3.36- 5.84 

3.37- 523 
3.45-5.75 
354-5 65 
3.70-550 
326-524 

2.99-621 
3.00-620 
3.07-6.13 
3.17-6.03 
3.33-5 87 
3.4S-5.72 

806 

812 

S60 

Q90 

1040 

1160 

0.00-9.46 
1.17-8.03 
3.10-6.10 
3 57-5.63 
391-529 
4.0/— o.l3 

3.73-5.47 

3.73-5.47 

3.79-5.41 

385-555 

3.96-524 

4.08-5.12 

3.46- 5.74 

3.47- 5.73 1 
3.52-5 68 
3.59-5.61 
3.70-5.50 
351-5.39 

1612 
16°4 
1720 
1840 
9000 
| 2320 

1.16-8.04 
i 2.17-7.03 
3.54-5.66 
387-55.3 
4.11-5.09 
423-427 

3.9S-522 

3.99-521 

4.02-5.18 

4.07-5.13 

4.15-5.05 

423^.97 

3.79-5.41 

380-5.40 

3 84-556 
388-552 

3 96-524 
4.04-5.16 
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This table can therefore be used to fix the sizes 
of the main and sub-samples according to the 
degree of accuracy required. 

In illustration of the use of the table, let us 
suppose that an estimate of the disease incidence 
in a rural population is required. Though the 
incidence will not be known beforehand, it 


would be reasonable to assume that it may be 
somewhat like. the population A described 
before. The disease incidence will be about 
0.95 per cent. Table III shows that if a main 
sample of 1,000 is taken and a sub-sample of 
400 out of it is submitted to x-ray examination, 
the estimate of disease incidence as obtained 


Table II 

Showing the incidence of active tuberculosis in relationship to signs and symptoms and tuber- 
culin reaction ( Jute Mill Survey ) 


Group 

1 

2 

3 

4 

5 

6 

7 

8 
9 
10 


Signs and symptoms 

Tuberculin 
; reaction 

i 

Number of 
persons 
examined 

Number with 
active 
tuberculosis 

1 Percentage 
: disease 

Haemoptysis with cough, fever, 
wasting and signs of P.T. 

High 

Low 

, , 



Hsemopti'sis with not all the 

High 

24 

i2 

50.6 

indications in group 1. 

Low 

20 

10 

50.0 

Cough with wasting, fever, 

High 

signs of P.T. 

Cough with not all the indica- 

Low 

High 

12 

3 

25.6 

tions in group 3. 

Low 

6 

1 

16.7 

Wasting with fever, signs of 

High 

i 

* 1 

' 100.0 

P.T. or some other sign. 

Low 

1 

1 

100.0 

Wasting with not all the indi- 

High 



cations in group 5. 

Low 

*6 

6 

loo.o 

Signs of P.T. . . | 

, High 

52 

31 

59.6 


Low 

46 

23 

) 50.0 

Signs of bronchitis 

High 

449 

30 

! 6.7 


Low 

351 i 

23 

1 6.6 

All others with some sign or 

High 

219 

20 

j 9.1 

symptom. 

Low 

6 

2 

33.3 

No sign or symptom 

High 

909 

7S 

83 


Low but radiol- 

5 

1 

| 20.0 


ogically examined. 
Low but not radiol- 

6,145 

* 

! 

0.005 


ogically examined. 

i 

(assumed) . 


Note . — In dividing the ‘ suspected* group into different categories with varj'ing degrees of suspicion the 
categories adopted were (a) groups 5 and 6, ( b ) groups 2 and 7, (c) groups 8, 9 and high reactors 
in group 10, ( d ) group 4, (e) low reactors, in group 10. 


Table III 

Showing the range within which the estimate of the disease incidence in the population as obtained 
from the sub-sample will lie for various sizes of the main and sub-samples from a population of 

size 10,000 



Population A — disease 
incidence 0.95 per cent 

Population B — disease 
incidence 2.8S per cent 

Population C — disease 
incidence 4.6 per cent 

Size of main 
sample. 

1,000 

2,000 ! 

j 

4,000 

1,000 

1 

2,000 

4,000 

i 1,000 

1 

2,000 

4,000 

Size of sub- 
sample as 
proportion 
of main 
sample. 

0.1 

0.2 

0.3 

0.4 

0.5 

0.0 

0.7 

0.8 

0.9 

1.0 

0.00-2.65 

0.00-2.14 

0.00-1.92 

0.12-1.78 

0.20-1.70 

0.26-1-64 

0.30-1.60 

0.33-1.57 

0.35-1.55 

0.37-1.53 

i 

j 

i 

, 

0.00-2.14 
0.12-1 .7S- 
0.28-1.62 j 
0.38-1.52 
0.44-1.46 
0.48-1.42 i 
0.51-1.39 
0.53-1.37 
0.55-1.35 
0.56-1.34 i 

i 

0.12-1.78 

0.38-1.52 

0.50-1.40 

0.57-1.33 

0.61-1.29 

0.65-1.25 

0.67-133 

0.69-1.21 

0.70-1.20 

0.71-1.19 

0.33-5.43 

1.0S-4.67 

1.41-4.34 

1.61-4.14 

1.73-4.02 

1.79-3.96 

1.82-3.93 

1.85- 3.91 

1.86- 3.89 

1.87- 3.88 

i 

! 

j 

1.09- 4.66 
1.63-4.12 
1.87-3.88 
2.02-3.74 j 

2.10- 3.65 
2.15-3.61 
2.17-3.58 

2.19- 3.56 

2.20- 3.55 

2.21- 3.54 

1.63-4.12 

2.03-3.73 

2.20-3.55 

2.32-3.44 

2.38-3.37 

2.42-3.33 

2.44- 3.31 

2.45- 3.30 

2.46- 3.29 

2.47- 3.29 

1 

■ 

1.02-8.18 

2.0S-7.12 

2.55-6.65 

2.83-6.37 

3.02-6.18 

3.17-6.03 

3.25-5.95 

3.30-5.90 

332-5.88 

3.34-5.S6 

2.09-7.11 

.2.84-6.36 

2.18-6.02 

3.38-5.82 

3.53-5.67 

3.63-5.57 

3.69-5.51 

3.73-5.47 

3.75- 5.45 

3.76- 5.44 

2.85-6.35 

3.39-5.81 

3.64-5.56 

3.79-5.41- 

3.90-5.30 

3.9S-5.22 

4.03-5.17 

4.06-5.14 ' 

4.08- 5.12 

4.09- 5.11 
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from the sub-sample will be between 0.12 per 
cent and 1.78 per cent. Such an estimate can 
certainly not be considered as reasonably 
accurate. If the sub-sample size is increased to 

1.000, i.e. to the size of the main sample itself, 
the estimate will lie between 0.37 per cent and 
1.53 per cent. Even this will not be considered 
sufficiently accurate. These factors show that 
though a main sample of 1,000 provided a good 
estimate of the infection rate, this number will 
not do for providing a reasonably correct 
estimate of the disease incidence. Increasing 
the main sample size to 2,000 and having 1,000 
of them examined radiologically increases the 
accuracy a little, as the range would now lie 
between 0.44 per cent and 1.46 per cent. If all 
the 2,000 individuals of the main sample are 
considered as the sub-sample, the estimate will 
be between 0.56 per cent and 1.34 per cent, which 
may be considered as reasonably accurate. 

Before prescribing the minimum number of 
radiological examinations to be made in a 
population of 10,000, let us examine more closely 
the advantage gained by increasing the size of 
the main sample. Table III shows that with a 
main- sample of 4,000 and a sub-sample of 1,600 
for x-ray study, the estimate of disease incidence 
in the rural population will be between 0.57 per 
cent and 1.33 per cent. This standard of 
accuracy is even, slightly superior to that which 
was obtained by taking a main sample of 2,000 
followed by 2,000 x-ray examinations. Thus 
it is seen that by increasing the preliminary 
physical examination and tuberculin testing by 

2.000, it is possible to reduce the number of 
x-ray examinations by 400. This, under the 
present circumstances in which surveys are 
carried out, is a definite advantage. The larger 
main sample has another advantage. If it is 
desired also to study the epidemiology of infec- 
tion, the number of individuals examined will 
have to be subdivided according to factors such 
as sex, age, habitat, etc., and the larger the size 
of the main sample, the greater the precision 
with which such studies could be carried out. 
From this point of view, an increase in the size of 
the main sample is to be recommended. It can 
therefore be concluded that in type II surveys 
it will be more advantageous to utilize a larger 
main sample from which individuals will be 
subsequently selected for x-ray examination. 

While discussing the sizes of samples for 
estimating disease incidence, another considera- 
tion presents itself. During the course of anti- 
tuberculosis work it may be felt that the disease 
incidence should be estimated at intervals of, 
say, five 3 r ears to see if there has been an 
improvement in the situation. The size of the 
samples should be large enough not only to give 
a fair idea of the incidence at any one time, 
but also to bring out evidence of improvement 
if really there has been a change for the better. 
The smaller the size of the samples, the less 
chance there is of this being achieved. 


Considering again the rural population for 
illustration, let it be assumed that between the 
two dates the disease incidence has fallen from 
0.95 per cent to 0.75 per cent. Suppose that 
at each of these dates 2,000 individuals are 
chosen for the main sample and that all of them 
are examined radiologically to provide _ an 
estimate of the disease incidence. Statistical 
analysis shows that in 23 per cent of surveys 
the estimate obtained at the second date will 
be even greater than that obtained at the -first 
date. In only 10 per cent of surveys will statis- 
tical analysis by the usual method lead to the 
conclusion that there is evidence of improve- 
ment. So with the sampling scheme involving 
2,000 radiological examinations, only in a small 
proportion of surveys will the sample establish 
an improvement even if the actual reduction of 
disease incidence is from 0.95 per cent to 0.75 
per cent. It is therefore obvious that as a guide 
to the improvement effected, even this size of 
sample is very inadequate. Also increasing the 
number of radiological examinations beyond this 
number will not ordinarily be possible. 
Studies of mortality statistics and their 
trends at present provide the only indica- 
tion of a fall in the incidence of the disease; 
but the accuracy of statistics now available is 
very doubtful. 

To sum up, 2,000 radiological examinations 
can be expected to give a fair picture of the 
disease incidence in a population of 10,000 or 
more. Diminishing the number of x-ray 
examinations below this number is not encouraged 
unless it is associated with an increase in the 
size of the main sample. 

Recommendations fob sampling 
Sizes of main and sub-samples 

For a population of 10,000 individuals, a 
random sample of 1,000 or better 2,000, can be 
considered quite adequate for a study of the 
infection rate, and it is not advisable to increase 
the size of the sample unless it is to investigate 
the epidemiology of infection also. 

To fix the size of sample to estimate the 
disease incidence, table III should be consulted, 
and the main and sub-sample sizes should be 
decided upon according to the accuracy desired. 
The following discussion may be of assistance. 

A main sample of 1,000 individuals only, even 
if all of them are submitted to radiological 
examination, cannot be considered as yielding a 
reasonable degree of accuracy; since when the 
disease incidence in the population is 0.95 per 
cent, the sample may give an estimate as low 
as 0.37 per cent or as high as 1.53 per cent, and 
when the incidence in the population is 2.88 per 
cent the sample may give values as low as 1.87 
per cent or as high as 3.88 per cent. 

.A main sample of 2,000 persons, all of whom 
will als(D be radiologically examined, can certainly 
be considered as . yielding reasonable accuracy. 
From this procedure when the population disease 
incidence is 0.95 per cent, the estimate as 
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obtained from the sample will not be less than 
0.56 per cent nor greater than 1.34 per cent. 
In a population with a disease incidence of 2.88 
per cent, the estimate from the sample will lie 
between 2.21 per cent and 3.54 per cent. 

It is hardly possible in many surveys to 
afford more than 2,000 radiological examina- 
tions, but as the examination for infection is not 
so expensive, it may be easier to take a larger 
size for studying infection. This will give more 
accurate figures for the disease rate, and may 
make the study of epidemiology of infection 
possible. 

Therefore, even surveys which can afford 
1,000 radiological examinations in a population 
bf 10,000 cannot be expected to estimate the 
disease incidence with a fair degree of accuracy, 
especially when the disease incidence is as low 
as 1 per cent. Therefore surveys with facilities 
for 500 or 600 x-ray examinations only should 
not be encouraged. 

Two thousand x-ray examinations will be 
able to provide a degree of accuracy sufficient 
for all practical purposes. Two procedures 
may be followed : (1) the main sample may 
also consist of only 2,000 individuals and all 
of them are subjected to x-ray examination, or 
(2) the main sample may be larger, say 4,000. 
and out of this only 2,000 are selected by sub- 
sampling method (3) for x-ray examination. 
The latter method will give more accuracy. 

Sub-sampling method 

The way in which the sub-sample for radiol- 
ogical examination is to be taken out of the 
main sample when the former is smaller has 
been discussed in detail already. Generally 
speaking, the main sample has to be divided into 
two groups: (1) ‘suspected’ (individuals with 
suspicious signs and/or symptoms, and/or high 
reactors to tuberculin) and (2) * not suspected ’ 
(the rest), and from each of these groups 
individuals should be selected at random to make 
up the sub-sample. The contribution which 
each of these groups should make is indicated 
by formula (7) in the Appendix. The formula 
makes use of the disease rates in the ‘ suspected ’ 
and ‘ not suspected ’ groups which as a matter 
of fact will not be known prior to the survey. 
But for general application the descriptions of the 
incidence of disease in rural, urban and selective 
populations with high disease rate, described 
previously as A, B and C respectively, may be 
made the basis for planning. A preliminary 
sample from the population to be surveyed may 
also be used to provide the necessary estimates. 
However, in view of the facilities commonly 
available, it is our object to make the survey 
procedure as simple as possible but consistent 
with a fair amount of accuracy. Therefore, this 
alternative procedure will not be considered. 

- The following are the recommendations for 
the numbers to be selected from the ‘ suspected ’ 
ahd ‘ not suspected ’ groups in the main sample. 


. If from 100 individuals of the ‘not suspected’ eroun 
in a rural population, a certain number say ‘a’ is taken 
lor radiological examination then from every 100 
individuals in the ‘ suspected ’ group three times that 
number, t.e. 3a is to be taken. For an urban popula- 
tion every 100 individuals of the ‘suspected’ group 
.contributo 4.25 times the number contributed bv 
100 individuals of the ‘not suspected’ group. In popula- 
tions with very high incidence of disease, i.e. 4 per cent 
or over, the numbers to be chosen from 100 individuals 
?* the suspected ’ and ' not suspected ’ groups will be 
in the ratio of 3 : 1. The number ‘a’ will be 
determined by the total number of #-ray examinations 
decided upon for the survey* 

As illustrating the above rules let us consider the 
case when a main sample of 4,000 individuals has been 
taken out of an urban population and 1,000 of them 
belong to the 'suspected' group and the other 3,000 to 
the ‘not suspected' group. For every hundred individ- 
uals of the ‘not suspected’ group a number ‘a* is to 
bo taken. Therefore, the ‘not suspected’ will contri- 
bute 30a. The 1,000 suspected will contribute 42.5a. 
On this basis, the total number of individuals to be 
selected for r-ray examination is 30.0a + 42.5a = 72.5a, 
If it had been previously settled that 1,500 x-ray- 
examinations can be made then 

72.5a = 1,500 or a = 20.7. 

Therefore, the number to be taken from the ‘suspected’ 
group is 20.7 X 42.5 = 879 and that from the ‘not 
suspected’ group is 20.7 X 30.0 = 621. 


In many cases, when the above recommenda- 
tions are actually applied, it may happen that 
the number of individuals to be taken out from 
the ‘ suspected 1 group as advised by these 
recommendations is greater than that actually 
present in the * suspected ' group. In such 
circumstances, all the ' suspects * are to be 
included in the .r-ray study and the individuals 
for the remaining number of r-rays to be made 
are to be taken out of the ‘ not suspected 1 
group. 

It is no doubt advisable that in every case 
the above recommendations should be applied 
to the main sample to decide whether -or not 
all the individuals in the ‘ suspected * group 
should be chosen for the sub-sample. But as 
a general rule it may be stated that if the 
number of individuals in the sub-sample exceeds 
4/10 of the number in the main sample in the 
case of the rural and urban populations, and 
6/10 of the main sample in the case of popula- 
tions having a disease incidence above 4 per 
cent, it may be found necessary to include all 
the suspected persons in the main sample for 
r-ray examinations. 

Estimation of disease incidence in the 
population 

' . The formula for estimating the incidence ^ of 
disease in the population is given by equation 
(9) in the Appendix. The formula for esti- 
mating the standard error of the estimate is 
given either by equations (18) or (19) in the 
Appendix according as to whether, all the ‘ sus- 
pected * individuals in the main sample have 
been included in the sub-sample or not. The 
method to work out a range which in all probab- 
ility will cover the value of the proportion of 
diseased individuals in the populations is also 
indicated in the Appendix, 
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Summary 

It is essential that a survey should be 
planned and a budget made before undertaking 
it. In such planning, x-ray examination of 
individuals for determining the morbidity rate 
is an important and expensive item. Generally 
the whole population cannot be x-rayed, because 
of cost. A basis on which to determine the 
number of individuals to be x-rayed in order to 
estimate the disease rate in the population with 
a fair amount of accuracy is, therefore, also 
essential. This paper aims at providing this 
basis. 

The accuracy with which an estimate as 
obtained from a sample will reflect the true 
incidence depends not only on the number of 
radiological examinations done but also on the 
manner in which the individuals have been 
selected for the purpose. Several such methods 
of selection have been considered in this paper, 
and the one giving the greatest accuracy is 
indicated. 

It is customary to study infection and disease 
rates together, and the size of samples to be 
taken should be such as to provide reliable 
estimates for both. It is found that while the 
infection rate can be determined with a fair 
amount of accuracy even if only 1,000 individ- 
uals are selected at random from the popula- 
tion for examination, for estimation of disease 
incidence a far larger main sample is needed. 

For the study of the disease rate it is 
suggested that from this large main sample, a 
small sub-sample be selected for radiological 
examination. The sub-sampling method which 
is easy to apply and at the same time gives a 
high degree of accuracy is to divide the individ- 
uals in the main sample into two groups, 

‘ suspected ’ (with suspicious history and/or 
signs and symptoms and/or high . tuberculin 
reaction) and ‘ not suspected ’, and to select 
individuals from each of these groups at 
random for radiological examination. The 
numbers to be selected from each of these groups 
will vary according to the nature of the disease 
incidence in the population. As a practical 
guide three kinds of populations representing 
conditions of rural, urban, and very high disease 
rates have been considered, and the rules for 
making up the sub-sample for each of these 
populations have been indicated. 

Even if this procedure is followed, 2,000 x-ray 
examinations can be considered to yield only 
fairly accurate results. With a smaller number 
than this, the result will be less accurate, and 
surveys with only 500 or 600 x-ray examinations 
cannot be recommended especially in popula- 
tions with low disease incidence. It will, there- 
fore, be noted that a greater number of individ- 
uals must be included for the estimation of 
morbidity rate than is necessary for determining 
the infection rate. As tuberculin testing and 
physical examination do not cost much, it is 
advocated that the main sample for infection 
study should be increased in size so as to provide 


an- adequate -number of individuals for radiol- 
ogical examination. This will also have the 
added advantage of making a study of the 
epidemiology of infection possible. 

In a survey of a population of 10,000 or more, 
it is advocated that the sample for infection 
study should be about 4,000, and from the latter 
about 2,000 should be selected for x-ray study 
according to the following procedure. 

•The individuals in the main sample should 
be divided into two groups : ‘ suspected ’ and 
‘ not suspected ’ according to the findings of 
physical examination and tuberculin testing, and 
from each of these groups individuals should 
be taken at random for radiological examina- 
tion. The numbers contributed by these groups 
will be such that in a rural population whatever 
number is selected from 100 ‘not suspected’ 3 
times that number should be selected from 100 
* suspects ’, i.e. for the same number of individuals 
in both the groups the proportion of the con- 
tribution of 1 suspects ’ to ‘ not suspects ’ will be 
3:1. This proportion for urban population will 
be 4.25 : 1 and for populations with very high 
disease rates (above 4 per cent) 3 : 1. 

In cases where the application of the above 
rules lead to the anomalous position when the 
number - of individuals to be taken from the 
‘ suspected ’ group, is greater than that actually 
present, all the individuals in the ‘ suspected ’ 
group should be taken and the ‘ not suspected ' 
group made to contribute the rest. 

Formula for estimating the disease incidence 
in the population is given in the Appendix. 
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APPENDIX 

(A) Formulae* for estimating the incidence of disease 
in the main sample and for working out the standard 
error of the estimate for three methods of sub- 
sampling. 

(a) Sub-samipling method (2). — Let Mi be the number 
of ‘ suspected ’ individuals in the main sample and M» 
the number of ‘not suspected’ individuals. Let pi be 
the proportion of individuals showing disease in the 
‘suspected’ group and pi the corresponding proportion 
in the * not suspected ’ group. The proportion of 
diseased persons in the main sample p (say) is given 
by 


As all the Mi individuals in the ‘ suspected ’ group 
are included in ‘the sub-sample, all the M,p, diseased 
individuals in this group will be detected. Of the 
‘ unsuspected group ' if nr is the number chosen for 
radiological examination -and' p M is the proportion out 
of this number showing disease, the proportion of 
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diseased persons in the main sample is estimated by 
the formula 


Estimate of p .. •• (2) 

The standard error of this estimate is given by the 
equation : 

Standard error = 


i/M-s — m „ v 

M* + M a V E7M~3T) P* (1 “ PJ .. (3) . 


Let N be the number of individuals in the population 
and P the proportion out of them showing active 
disease. Let M be the size of the main sample made 
up of Mi individuals belonging to the ' suspected* 
group and M 2 individuals belonging to the 'not sus- 
pected' group. Assume that pi and p* give the propor- 
tions of diseased individuals in these ^suspected * and 
1 not suspected ' groups and define p by the equation 


M t pi + M a p a 
Ml+M, 


( 8 ) 


(b) Sub-sampling method (3).— As in Section (a) let 
M, and M, denote the number of individuals in the 
mam sample suspected’ and ‘not suspected’ of disease 
and pi and p 2 the proportions in the two groups show- 
ing disease. The proportion of diseased persons in the 
mam sample is p (say). 

If mi is the number taken out from the * suspected ’ 
group for x-ray examination and ma the number from 
the not suspected group and p 10 and p 20 be respectively 
the proportions amongst them showing disease, an 
estimate for the proportion of individuals in the main 
sample showing disease is given by the equation. 

Estimate of p = gldl jfo .. (4) 

, + M, •• 

The standard error for this estimate is given by 
the equation : 

Standard errors 


The sub-sarnple will consist of mi and m 2 individuals 
taken randomly out of Mi and M 2 respectively, the 
values of m x and m 2 being given by (7). In actual 
practice the values of pi and p 2 will not be known and 
the formula given by (7) cannot be directly applied. 
However, for purpose of this theoretical discussion it 
will be assumed that the values of pi and p 2 are known 
and that the sub-sampling has been done according to 
the method suggested by (7).' If p J0 and p M be the 
proportions out < of mi and m 2 showing disease the 
estimate of p will be given by po -where 


po = 


Hi Pio Mg P^o 

M* + M a 


(9) 


The expectation of po for fixed values of Mi, Ma, p Jf p 2j 
is p and for repeated main sampling is given by P. 

The Square of the standard error of po, K 2 po (say) is 
given by 


^ S ^P* 1 (1 — pi) Mi* (Mi — mi)^ ^ 

Mo* (Mi - 1) mi 

where Mo = Mi + M a . . . . (c) 

and S shows summation over the two groups 'suspected 1 
and 'not suspected' 

If mo is fixed as the size of the sub-sample, the 
minimum value of the standard error is obtained when 

mo X Mi {/pi (1 — pi) X Mi 

v Mi - T 

mi= " ■ 

2 r / Mi 

2 Mi v p» (1 - P‘) Y 1 
i=l 

and in considering this method of sub-sampling in the 
text it is assumed that the sub-sample has been chosen 
according to the formula so as to minimize the standard 
error. This method of sub-sampling has been dis- 
cussed by Neyman (1934). 

In applying the formula given by (7) it may happen 
that for some values of mo the value of mi becomes 
greater than Mi. In such cases all the individuals Mi 
should be included in the sub-sample. . 

When the ‘suspected group* is subdivided into 
further smaller groups with varying degrees of suspicion 
and individuals are taken at random from each of 
these groups to make up the sub-sample, the correspond- 
ing formulas are exactly similar to the ones given above. 

(c) Sub-sampling method (4).— In this method no 
grouping of 'suspicious* and 'not suspicious' persons 
is made and the individuals to be x-rayed or selected 
are at random from all the persons available in the 
main sample. Let mo be the size of the sub-sample 
and Mo that of the main sample. ... , 

The proportion of diseased persons m the sub-sample 
will give an estimate of the proportion of diseased 
persons in the main sample. The standard error of 
this estimate is given by 




i / P (1 — P) ( Mo ~ m °) 
V (Mo “ i) mo 


where p is the proportion of diseased persons in the. 

m (B) Standard Error for the estimate of the incidence 
of disease in the population when the main sample is 
taken at, random from the population and the sub- 
sample is taken by sub-sampling method (3). 


Po 


Ppo (L — po) 2 where Ppo denotes the 


probability of obtaining the value po from the sub- 
sample. Tin’s expression can also be put equal to 

.r' P (M x M* Pi p 3 ) 

M J M 2 p J p 2 1 1 x l ' 

P (po/Mj M a p, p 2 ) (po - P) 5 •. (10) 

where P (MiMjptpj) gives the probability of obtaining 
the values of Mi, M 2 , pi and p 2 in the main sample and 
P(po/MiMjpip 2 ) gives the relative probability of 
obtaining po for given values of Mi, M 2 , pi, p 2 . 

K ^ 0= M, 1 p, Pl 

p 0 P (Po/M, M, p, p 3 ) (po — P) J (11) 


M, M 3 p, p 3 


P (Mi M, PjP») 


2 P (po M, M, p, p.) (po - p + p — P) 3 . . (12) 

PO 


M, M, p, p 3 


P (M, M, p, p,) 


po 


P (po/M, M, p, p 3 ) 


| (po - p)’ + (p - P) 3 ) C3) 


M, M, Pi p 3 


P (M, M s p, p 3 ) ( P - P) J 


+ „ 2 P (Mi M 3 Pi p 3 ) K 2 (po/p) 04) 

M, M, p, p 3 

where 

, . 2 Mi 8 (Mi - mi) pi (1 - pi) flfn 

K ! (po/p) = 2 M . pi _ i) m i U6) 

i = 1 

using the result given already in equation (5). , 

Also 

2 p (M, M, p, p 3 ) (p — P)* • • 

Mi Mj Pi Pi 

- P (1 - P) (N - M) (W) 
(N - 1) M ; 
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using the result given in equation (5). 

. n P(l — P)(N — M) 

. . k po ^ _ i)M 

P ^ P (Mi M 3 p x p 2 ) k 2 (po/p) (1/) 

The evaluation of K s po , requires summation over a 
large number of terms but it is to be expected that 
a good approximation to its actual value will be 
provided by using instead of 

f P (Mi M 3 Pl p 2 ) K 9 (po/p) 

Mj Ma Pi P2 

the value of K 9 (po/p) for the 

particular case where Mi and M 3 are such that they 
are in the same proportion as the . 1 suspected * and 
‘not suspected’ groups in the population and pi and p? 
have exactly the same values as the proportion of 
diseased individuals among the * suspected 9 and * not 
suspected ’ individuals in the population. The ranges 
in Table III have been worked out adopting this 
approximation. 

In an actual survey where the number of * suspected ’ 
and ‘ not suspected ' individuals included in the sub- 
sample are less than the corresponding numbers in the 
main sample, the formula to be used will be 

po) (N — M) 


T r, po(l 
k 2 po = - 


+ 


2 

y 


(18) 


(N - 1) M 

Mi 2 (Mi — mi) pio ( 1— pio) 
i==1 M 8 (Mi — 1) mi 

In case all the suspected individuals in the main 
sample have been included in the sub-sample the 
formula will be given by 

T r. nn P° (1 — po) ( N — M ) . 

k j po= — nr-i) m — + 


M a 


4- M 3 


(M y — m 3 ) 1 1 , /in . 

m 3 (M, - 1) Pjo (1 P!o) (19) 


A range which for all . practical purposes will cover 
the value of the proportion of diseased individuals in 
the population is obtained by working out its extreme 
values by adding to or subtracting from its estimated 
value po twice the value of K po as given by (IS) or 
(19) as the case may be. 
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Chemotherapy in Tuberculosis 

(From the Lancet , ii, 8th July, 1944, p. 50) 

The search for a drug more lethal to the tubercle 
bacillus than to its host still goes on. Rich and Follis 
first called . attention to the • inhibitory action of 
sulphanilamide on the tuberculous process in guinea- 
pigs if — and only if- — tlie^ treatment was begun simul- 
taneously with the infection, and only if the drug was 
administered in highly toxic dosage. Of their treated 
animals, 60 per cent died within the experimental 
period of 5-0 weeks. Sulphathi azole was found by 
Ballon and Guernon to exert a pronounced bacterio- 
static effect on virulent human tubercle bacilli on solid 
media, and to inhibit the development of experimental 
tuberculosis in the guinea-pig; but 7 of their 42 treated 
animals died, not of tuberculosis but presumably oi 
sulphatlnazole poisoning. Zucker. Pinner and Hyman 
rcated lo patients with sulphanilamide by the intra- 
venous>dnp method, maintaining the blood levels 
jetweeu E and 32 mg. per 100 c.cm. for live successive 
days at a time. All their patients showed headache 
yanosis, mental depression, dyspnoea, fever and tem- 
porary drop in haemoglobin, and in no case was the 


improvement in their tuberculosis greater than could 
have been expected on bed-rest alone. 

The discovery of Buttle and his colleagues that 
4 : 4'-diaminodiphenylsulphone was much more power- 
fully bactericidal for streptococci than sulphanilamide 
directed attention to the effect of this, and of derived 
1 sulphones \ on the tubercle bacillus.' In an experi- 
ment that lasted 228 days, Feldman, Hinshaw and 
Moses found this drug, too, to be of the kill-or-cure 
variety'. B y the end of the period 71 per cent of their 
untreated control animals had died of advanced tuber- 
culosis, and the same proportion of the treated group 
were still alive and flourishing. These animals, when 
killed, showed small discrete foci and every evidence 
of retrograde process. Nevertheless 29 per cent of the 
treated group died, presumably from the toxic action 
of the drug. Promin (sodium p.p'-diaminodiphenyl- 
suIphone-N .N'-didextrose sulphonate), the first .deri- 
vative of this parent substance, although far inferior in, 
its bacteriostatic action on tubercle bacilli in vitro , has 
been found by Feldman and his colleagues to modify 
progression and favour healing of tuberculosis in the 
guinea-pig with a far smaller drug-toxic mortality. 
Their experiment was repeated by Steenken, Heise. and 
Wolinsky, who in addition treated a group of guinea- 
pigs inoculated 3 weeks before with living attenuated 
bacilli (H. 37 'Ra'), thus making the experimental 
conditions somewhat more comparable with those in 
clinical human tuberculosis. In this vaccinated group 
promin had more inhibitory effect on the progress of 
the subsequent virulent infection .than it had. in the 
linvaceinated group. Promin has. been administered 
by mouth and intravenously, and in large concentration 
maintained by intravenous drip,, but the results have 
not so far been encouraging. Direct local application 
to tuberculous larynxes, sinuses, pleural effusions and 
ascites have shown much more promising results. 

The latest sulphone derivative, promizole (4 : 2'- 
diamidinophenyl-5'-thiazole-sulphone) has recently been 
described by Feldman, Hinshaw, and Mann. In tlieir 
experiments administration of the drug was delayed 
for 0-14 weeks after the animals had been inoculated 
with virulent human bacilli; 226. days after inoculation. 
80 per cent of the control animals had died of tuber- 
culosis, but 90 per cent of those whose promizole 
treatment had been started 6 weeks after inoculation 
were still alive. Of a group whose treatment had been 
delayed 14 weeks, .67 per cent survived. Here, then, 
seems to be a drug well tolerated by guinea-pigs over 
a long period, effective in dosage about half that of 
promin, and exerting a favourable influence even when 
its administration is delayed long enough to allow the 
disease to gain a firm hold. Promizole appears to be 
even better tolerated by man; during the past year 
it has been administered with impunity to 56 patients 
in dosage sufficiently large to produce blood concentra- 
tions comparable with those attained in the guinea- 
pigs; only slight and transient toxic * reactions were 
noted. No evaluation of the clinical results in these 
56 cases has so far been attempted — it will be months 
before the effect of the drug, if any, on the progress of 
the disease can be assessed. 

The ideal cases of tuberculosis for chemotherapy are 
those where invasion has been fairly recent and the 
disease is infiltrative, rather than those showing acute 
focal reactions with necrosis, liquefaction and excava- 
tion. In the former type successful chemotherapy 
might moan complete resolution': in the latter, fibrosis 
and bronchiectasis are still likely to challenge the 
surgeon. Promizole or its successors may furnish one 
answer to that vexing question, f How are we to treat 
the flood . of subclinical cases revealed by mass radio- 
graphy ? ’ 


Diasone in Tuberculosis 

(From the Lancet, ft, 29lh July, 1944, p. 151) 

Since their curiosity was whetted in March by revela- 
tions m the Jay... press* tuberculous patients and their 
friends and relations have had nearly four months 
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in which. to bombard their medical advisers with ques- 
tions about diasone, from which the medical advisers 
have had up to now to take evasive action. Now, at 
long last, an authoritative account of the clinical 
experiment under discussion lias reached this country. 
Diasone is the disodium formaldehyde sulphoxylate 
derivative of 4 : 4'-diaminodiphenylsulphone, and thus 
is sib to promizole accounts of which were reviewed 
in the Lancet of 8th July (p. 50). First synthesized 
in the United States by G. W. Raiziss and by Bauer 
and Rosenthal in 1938, its effect -on the tuberculous 
guinea-pig has since been thoroughly investigated by 
Callomon and Feldman, Hinshaw and Moses, who 
found that although it was somewhat less lethal to the 
tubercle bacillus than the other sulphones it was also 
less lethal to the treated animals. Petter and Prenzlau 
have now reported on the response of 44 patients 
suffering from pulmonary tuberculosis who had courses 
of diasone therapy lasting 120 days or more in 1943. 
These cases were unselected, 5 having ‘ minimal lesions’, 
25 being 'moderately advanced 1 cases, and 14 'far 
advanced’. All forms of collapse therapy, even when 
indicated, were withheld, and strict bed-rest was not 
exacted of any patient whose rectal temperature did not 
exceed ^ 100°F. Improvement as demonstrated by 
radiological regression of lesions, sputum conversion or 
abolition, decrease in blood-sedimentation rate, and 
improvement in general condition, occurred in a high 
percentage of cases; but as in all experiments with 
human tuberculosis the absence of a strictly comparable 
control-group makes assessment of the treated group’s 
response difficult, unless that response is outstandingly 
good. The most noteworthy finding was that 59 per 
cent of all cases treated with diasone showed sputum 
conversion by the end of their 4 to 5i months’ course : 
all 5 with minimal lesions were rendered sputum- 
free, as were 17 of the 25 moderately advanced and 
5 of the 14 far advanced cases. This is certainly higher 
than the expected figure in a group of unselected 
patients not in receipt of collapse therapy or strict 
bed-rest.^ Moreover, in 9 of 21 cases there was radiol- 
ogical disappearance of cavities. It i9 disappointing 
that no mention is made of the group’s body-weight 
before, during and after the treatment. This and 
similar alterations in the trend of the blood-sedimenta- 
tion rate might have demonstrated whether indeed the 
inauguration of diasone therapy marked the turning- 
point in the average patient’s career; for it cannot be 
forgotten that tuberculosis is a disease without an 
immediate prognosis, that remissions often occur 
inexplicably, and that the only certain evaluation of 
a therapeutic measure is the treated group's survival- 
value five years later, which time alone can show. 
Petter and Prenzlau report that the drug’s toxic effects, 
although often well marked at first, were never unbear- 
able or irreversible, and that most patients # developed 
a tolerance in two or three weeks.. Such is not the 
experience of Hinshaw, who finds diasone to be more 
toxic to human beings than to guinea-pigs, and the 
therapeutic dose for man to be unpleasantly near the 
toxic level. Higgins has lately shown that the toxic 
effects of promin on rats are much reduced when their 
intake of aneurine, riboflavin and pyridoxine is very 
large; this observation may suggest a way to reduce 
the toxicity of the other sulphones. The therapeutic 
efficacy of diasone and promizole has yet to be 
compared. 


Weingarten’s Eosinophilia 

(From the Lancet , i 6th May, 1944, p. 606) 

Eosinophilia in the tropics or in people lately 
‘turned from those regions leads to a search first for 
ridence of helminth infection and secondly for allergic 
gns A year ago Weingarten described a chronic 
•opical eosinophilia in Indians characterized by 
‘spiratoiy symptoms, including chronic paroxysmal 
meh and asthma-like spasmodic dyspncea;. general 
/mptoms, such as lassitude, loss of weight and 
norexia; a curious and distinctive x-ray appearance 


m the lungs, consisting of a fine, diffuse mottling not 
unlike miliaiy tuberculosis; and a well-marked leuco- 
cytosis of 20,000 to 60,000 cells per c.mm., SO to 80 per 
cent being_ eosinophils. Organic arsenicals acted almost 
as a specific and were a certain cure, but without 
them the disease was liable to be long and exhausting 
sometimes lasting for 2 to 5 years. This did not appear 
to be an allergic disorder and Weingarten was unable 
to implicate any parasitic infection, though the res- 
ponse to arsenicals is suggestive of a parasitic etiology. 
It was quite distinct from the transitory pulmonary 
infiltrations with eosinophilia described by Loffler, but 
seemed to be identical with the 'pseudo-tuberculous 
condition’ reported by Frimodt-Moller and Barton. 
The assembly of symptoms and signs was so odd that 
there was some natural scepticism about the syndrome, 
but further cases have since been reported by others 
and their descriptions confirm Weingarten at every 
point. Simeons described 35 Indian cases seen over 
nine years; Chaudhuri had a typical case which res- 
ponded well to mapharside (0,4 g.) injections. Emerson, 
has reported a case in a non-Indian eight months after 
his return to the U.SA. from a 4i years’ stay in India. 
This man was first treated for a liver abscess, appa- 
rently of streptococcal origin; six weeks after successful 
treatment of the abscess, weakness, fatigue and 
asthmatic attacks that had been present before became 
more prominent and laboratory investigation revealed 
the. typical rc-ray changes and^ the eosinophilia of 
Weingarten’s syndrome; the patient responded well to 
two 10-day courses of carbarsone^ 0.5 g. daily. Lately 
Parsons-Smith has described this syndrome in an 
English airman who had not been to India at all, but 
had been 10 months in Egypt; this man was success- 
fully treated with neoarsphenamine injections. Thus 
there is now sufficient confirmation for Weingarten’s 
syndrome to be put on the list of differential diagnosis 
of tropical eosinophilia, especially since it is readily 
treated with organic arsenicals. Its aetiology, however, 
remains as obscure as ever; no definite parasite has 
been found. A point to note is that arsenical treatment 
at first may temporarily increase the eosinophilia. 
Almost any arsenical treatment seems suitable; 
Weingarten used neoarsphenamine, giving a course of 
six injections with three days between them — 0.15 g., 
0.3 g. and then 0.45 g. for successive doses — the drug 
being dissolved in 10 per cent calcium gluconate with 
200 mg. of ascorbic acid added; ' acetylarsan 9 and 
mapharside have also been used. For oral treatment 
acetarsol, gr. 2 twice daily for two 10-day courses, or 
carbarsone as in Emerson’s case, have been successful. 
It is clear that eveiy one in this country dealing with 
patients from overseas should bear the syndrome in 
mind. 


Primary Tuberculosis Infection in Nurses 

By M. DANIELS 

(Abstracted from the Lancet , ii, 12th August, 1944, 

p. 201) 

(а) This interim report analyses data collected from 
one of the groups under observation in the Prophit 
Tuberculosis Survey which was inaugurated in 1934. 
The methods of the survey are described. 

The total number of nursing entrants to the survey 
up to March 1943 was 3,764. All. were student nurses, 
drawn from two main groups of large general hospitals. 

(б) Nurses were Mantoux-tested and radiographed 
shortly after entry to the preliminary training school. 
Of the 3,764 entrants, 50.3 per cent were positive to 
OT 1/10,000 or 1/100,000 ; 30.5 per cent were positive 
only to 1/100 or 1/1,000; 19.2 per cent were negative. 

(c) The rate of Mantoux conversion in successive 
years of nursing training has been determined. The 
rate in the first year was 58.4 per cent and 78.3 per cent 
in the two hospital groups. The group with a higher 
conversion rate had a high proportion of strongly posi- 
tive reactions revealing ' conversion. Most had no 
notable symptoms between the last negative test and 
the first positive. 
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(d) A- study has been made of the tuberculous 
morbidity in nurses who entered the survey before 1942 
and whose chest ar-xay on entry was clear : 33 cases 
occurred in 452 nurses initially Mantoux-negative, 
43 cases in 2,120 nurses initially Mantoux-positive. 
Standards of diagnosis in determining ‘ cases 1 are those 
laid down by the Prophit Committee. 

The 33 cases arising in nurses Mantoux-negative on 
entry are briefly described. Analysis reveals the 
diversity of aspects of tuberculosis following primary 
infection in adults. In many cases it is difficult to 
determine whether the primary focus or a secondary 
infection is responsible for the lesion observed. 

(e) The annual case-rate per 1,000 was 7.4 in nurses 
Mantoux-positive on entiy, 18,8 in those. Mantoux- 
negative. The rate was particularly high in the first 
year after Mantoux conversion. 

The reasons for the lower incidence in nurses 
Mantoux-positive on entry are discussed. 

(/) The evidence of this survey, and the combined 
evidence of 20 other surveys, show that the risk of 
development of tuberculosis following primary infection 
in young adults is a serious one. 

It is suggested that a controlled method of anti- 
tuberculosis vaccination is needed. In the absence, of 
vaccination, recommendations are made with the object 
of reducing the primary infection rate, detecting pri- 
mary infection when it occurs, and reducing the 
tuberculous morbidity. 


Toxicity of Sulphaguanidine 

(From the Lancet, i, 18th March, 1944, p. 378) 

Sulphaguanidine. has been widely used in the 
treatment of infective intestinal disease, and has repu- 
tation of being only very slightly absorbed and 
practically non-toxic. In. actual fact it is much more 
freely absorbed and more toxic than is generally 
realized. It was first described in 1938 by Buttle and 
others, who regarded it as 1 equal to sulphanilamide in 
activity and toxicity \ and the studies of Marshall and 
his co-workers in 1940, from which time its. popularity 
dates, showed that the toxicity by mouth is certainly 
no more and probably less than that of sulphapyridine 
or sulphathiazole. It was reported by them as •much 
less readily absorbed than other sulphonamides ; one 
dose of 6 g. per kg. body-weight gave a lower blood 
concentration of the drug than 0.5 g. per kg. of 
sulphapyridine. But crystals of sulphaguanidine 
derivatives are found surprisingly often in the urine, 
in spite of the much greater solubility of its acetyl 
derivative than that of sulphapyridine or sulphathiazole, 
showing, that a considerable proportion is absorbed. 
Cases with toxic symptoms are already on record — thus 
Cole mentions a . patient with ulcerative colitis who 
developed a morbiliform rash and vomiting due to the 
drug. In this issue Crofton and Diggle describe three 
cases, of confusional psychosis arising from sulpha- 
guanidme treatment of dysentery; their third case also 
developed cyanosis. The dosage in the last case was 
the enormous one of 10 g. four-hourly, and symptoms 
developed after 60 g. had been given; in the other 
two cases the doses were smaller, though the total was 
still large 87.5 g. in four days and 89 g, in five days, 
in another paper, Stainer and Stapleton compare the 
tw’So 0 ? * nd excretion of, sulphaguanidine, su lpha- 
5* and succinylsulphatinazole (sulphasuxidine) in 
children maintaining a uniform dosage of 0.05 g. per 
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about the ninth day; .the blood sulphaguanidine level, 
on doses of 24 g. daily, was 10-14 mg. per 100 c.cm. 
Jamieson, Brodie and Stiven have . also shown that 
considerable amounts of sulphaguanidine are found m 
the urine of patients receiving therapeutic doses of the 
drug, and Whyte has observed sulphonamide crystals 
in the urine of 18 out of 25 patients given a weeks 
course of sulphaguanidine. totalling 51 g., .14 . of them 
having red cells as well in spite of a fluid intake of 
over 5 pints a day. Sulphasuxidine stands on a 
different plane; under the same conditions less than 
2 per cent of the drug ingested is found in the urine, 
and traces only in the. blood. In surgical practice, with 
the large initial 1 loading dose 1 usually given, measur- 
able quantities are sometimes found in the blood, 
although the level is always very much lower than that 
of the other compounds.' 

It is not yet possible to decide on the relative value 
of the various sulphonamides in the treatment of 
intestinal infections, and Paulley has suggested that 
sulphapyridine has advantages over the more widely 
used sulphaguanidine. It is clear however that sulpha- 
guanidine is a- readily absorbed drug, and one capable 
of giving rise to toxic symptoms, and that adequate 
urinary output must be maintained to prevent the 
drug crystallizing out. This is. of particular importance 
since the conditions for which the drug is usually 
given— dysentery and dysentery-like illnesses — tend to 
a small output of concentrated urine . unless energetic 
measures are taken. Sulphaguanidine is to be treated, 
like all other sulphonamides, as a valuable but 
potentially dangerous drug., and should not be exhi- 
bited in reckless dosage, as is the habit in some quarters 
to-day. Sulphasuxidine and possibly other drugs of the 
same type, in which an acyl-substituent group is 
attached to the NH a group of sulphathiazole, seem to 
be free from this danger, and to live up to their repu- 
tation of being very poorly absorbed. 


Reform of Medical Education 

(From the British Medical Journal , ii, 

22nd July, 1944, p. 117) 

Few bodies in the history of British medicine can 
have had a greater opportunity or more responsibility 
than the Interdepartmental Committee appointed, in 
March 1942, under the chairmanship of Sir William 
Goodenough * to inquire into the organization of medical 
schools, particularly in regard to facilities for teaching 
and research and to make recommendations \ Progress 
in the science and art of medicine is inseparably con- 
nected with the facilities which our medical schools 
provide to. attract the Tight men and to enable them 
to do their best work. The doctor’s service to the 
community depends not only on his innate gifts but on 
the .way in which he has been trained to think and do. 
And so the nature of medical education and the 
organization and facilities of our medical schools are 
some of the most potent factors in shaping the standard 
of medicine. At no previous time has there been an 
opportunity to survey the whole of medical education, 
in order to . remedy its defects, with more ' certainty 
that something must be done. Change is inevitable; 
the destruction wrought by war and the people’s desire 
for an improved health service make it so. 

This eagerly awaited and now published report is a 
long one— -312 pages, including 28 pages of su mm ary — 
and it is impossible here to note more than a few of 
its chief points. The way is to be made easier for the 
student. All medical schools are to become co- 
educational. To increase the field from which students 
are selected, increased financial grants and a simplified 
machinery ' for distributing them are recommended. 
Students should not be selected on examination results 
alone. Accommodation should be provided in halls of 
residence for part of the undergraduate period, and for 
specific purposes in hospital during part of clinical 
training. The instrument of medical education should 
be a medical teaching centre catering for a student 
entry of 80 to 100 for the clinical years; and it should 
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comprise a medical school Which 'should be a faculty, 
college, or school of the university, a parent teaching 
hospital of 950 to 1,000 beds, and a group of neighbour- 
mg hospitals and clinics . to provide supplementary 
facilities for clinical teaching. The governing bodies 
of medical school, parent teaching hospital, and asso- 
ciated .teaching hospitals are to remain separate, but 
their work is to be co-ordinated by interchange of 
personnel and through common advisoiy machinery for 
selection _ of staff. In the main the details as to how 
these objects should be attained are left to the schools 
themselves. Important suggestions relating to certain 
schools are, however, made* In Scotland the three 
extramural schools in Glasgow and Edinburgh, which, 
receiving no Government grants, compare unfavourably 
with the university schools, are to disappear. In 
London the facilities provided by the West London 
Hospital should lapse after some years; to harmonize 
with the redistribution of population, Charing Cross is 
advised to move to a site in Middlesex, St. George's 
to South London, and the London School of Medicine 
for Women to North London. All are to be complete 
schools in that pre clinical as well as clinical facilities 
are to be provided, and all are advised to conform 
to the ideal size and pattern already mentioned. The 
proposal to provide in Oxford complete clinical facilities 
for a small number of undergraduates is approved, 
and the very important recommendation is added that 
this school should experiment in teaching. Cambridge 
is unsuitable at present for undergraduate clinical 
teaching; it should first develop postgraduate depart- 
ments. No new medical schools are to be created. 
In view of the importance of the universities and 
medical schools to any national health service, they 
should be represented on such central and local councils 
as may be set up for administration. 

The report points out that the accommodation and 
equipment of most medical schools and teaching hos- 
pitals fall far short of what is necessary for teaching 
and research, and recommends that grants be made to 
remedy these deficiencies. Teachers in both preclinical 
and clinical departments should be more numerous and 
better paid. A national range of salaries with upper 
and lower limits is suggested : for example, at pre-war 
values professors would receive between £1,500 and 
£2,500, demonstrators between £350 and £500, and 
whole-time physicians or surgeons between £1,000 and 
£2,000 a year, part-time teachers being remunerated 
proportionally to the time they give. The teaching 
staff in all preclinical departments and in pathology 
should be whole-time. As suitable men become avail- 
able, every school should aim at securing whole-time 
professors of general medicine, surgeiy, and obstetrics 
and gynaecology ; in the special departments it may 
sometimes be desirable for men to work whole-time 
in the teaching centre. Most senior clinical posts 
would remain part-time, but the junior posts would be 
full-time. All appointments should be made from the 
widest possible field of applicants, and above that of 
registrar by a small advisoiy council including outside 
experts and representing the hospitals concerned, the 
university, or school. 

Recommendations concerning the curriculum resemble 
in broad outline, though differing in certain important 
details from, those made by the College of Physicians. 
Elementary physics, chemistry, and biology should be 
taught at school as part of general education, and con- 
tinued at the medical school as part of the course m 
anatomy and physiology. The standard required for 
entry to a medical school should be midway between 
that of the principal and subsidiary subjects of the 
Higher Certificate. Preclinical subjects should be 
pruned of some detail and more closely co-ordinated 
with each other and with clinical studies. In the clinical 
period the main emphasis should be on basic principles 
and methods, and on the future requirements of the 
general practitioners. The important recommendations 
are made that much of the teaching of operative sur- 
gery and gynaecology should be reserved for the post- 
graduate training, of specialists. In the under- 
graduate period the chief emphasis in surgery should 


be „on principles, and on the recognition, early treat- 
ment, and ultimate effects of conditions commonly met 
Practice. The Committee recognizes the 
difficulties raised by the growth of specialism in the 
teaenmg of general medicine and surgery, and recom- 
mends, that to facilitate co-ordination the teaching 
centre should be organized into divisions of (1) pre- 
clinical studies, (2) pathology, (3) medicine, (4) sur- 
gery, and (5) obstetrics and gynaecology, each with 
academic heads. Senior teachers whether whole-time or 
part-time, would have now the unfettered control of 
the management of their patients. The importance of 
social medicine, psychiatry, and child health is stressed 
and the desirability of students’ residence during part 
of their training pointed out. The undergraduate 
course should last four and a half years, of which the 
first two should be preclinical. It should terminate in 
a final examination conducted by the university and 
be succeeded by a compulsory year of house appoint- 
ments, on satisfactoiy completion of which the student 
would be admitted to the Medical Register. The 
qualifying examinations conducted by licensing bodies 
other than the universities should cease. It is pointed 
out that these cater chiefly for the extramural students 
in Scotland and for the students of the London Medical 
Schools. It is considered that if the Universities of 
Oxford, Cambridge, and London make their examina- 
tions conform more to the type of internal examination 
held elsewhere, then there should be no need for these 
. extra . examinations, which may interfere with the 
teaching programme of the school and which cost the 
student money. - The Committee feels that the over- 
haul of the whole undergraduate curriculum and a 
reduction in its content are so important that their 
accomplishment might be made a condition of any 
increase in the Exchequer grant for undergraduate 
medical education. The initiative in this matter is 
referred to the General Medical Council. 

No reform in undergraduate medical education can be 
effected without the provision of proper machinery and 
facilities for postgraduate study. Recommendations in 
this respect mny be considered under two heads, those 
for the training of teachers and specialists and those 
for general practitioners. For specialists and consultants 
the Committee accepts the recommendations of the 
Royal Colleges that five years’ training after registra- 
tion is necessary. These five years are to be spent in 
paid appointments in general hospitals, scientific labo- 
ratories, special hospitals, and abroad. Diplomas in 
public health, clinical pathology, bacteriology, and 
tropical medicine should be awarded by the univer- 
sities, the remainder by the Royal Colleges. It is 
considered that the onb r ultimately satisfactoiy post- 
graduate training for the general practitioner is hi3 
continuous contact with the work of hospitals and 
specialists through holding suitable clinical assistant- 
ships. But for many yearn refresher courses will be 
necessary, and these should be organized by the univer- 
sities having medical faculties, and held, if possible, at 
institutions not undertaking undergraduate education. 
These recommendations imply the development of 
special hospitals as centres of postgraduate education 
and research, and far-reaching proposals are made for 
the development of the British Postgraduate Medical 
School in London as a federation of general and special 
postgraduate institutes. The implementation of these 
proposals will naturally cost money. The Committee 
estimates that to meet recurrent expenditure on under- 
graduate and postgraduate medical education the uni- 
versity schools will need additional resources which 
within 10 years will amount to between £1,750,000 and 
£2,500,000 a year, depending on expansion to meet a 
need for more doctors. Capital expenditure on the 
university medical schools is estimated at pre-war costa 
to be not less than £5,000,000. Finally, an Exchequer 
grant of £500,000 to the teaching hospitals is recom- 
mended provisionally as payment for the extra costs 
incidental to the provision of facilities for . teaching 
and research. All these grants should be made through' 
the Universities Grants Committee. 
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The present arrangements for medical education may 
be likened to a neglected garden, and these proposals 
to the plants of the gardner to remove weeds and dead 
wood and encourage growth where it promises to be 
productive. If the' plans are carried out we may anti- 
cipate that the garden will be tidy, decorative, and 
above all productive. Two chief obstacles lie in the 
way. The first is the expense, in view of the uncertain 
economic condition of the county in the post-war 
period. But considering the relatively small sums 
involved, and the advantages that would be reaped by 
its children and its childrens children, it would be 
short-sighted of the nation to allow difficulties of this 
Idnd to stand in the way. The second obstacle is the 
men. Teachera of medical students are to be given 
the tools so that they can finish the job. But unfor- 
tunately the post-war years will see a greater dearth 
of trained teachers than there has been since the end 
of the last war. Since 1939, staffs, particularly in the 
clinical departments, have been cut to the bone, and 
the best young men have been absorbed in the Sendees. 
If, then, the opportunity is to be taken, it is essential 
that our medical schools should begin as soon as pos- 
sible to make more junior teaching and research 
appointments. The. men must be trained now so that 
they can use the tools. 


Administration of Pentothal 

By F. W. ROBERTS 

(Abstracted from the British Medical Journal, i, 
17th June, 1944, p. 825) 


Reviews 


NON-PULIYJONARY TUBERCULOSIS.— By Michael C. 
Wilkinson, M.B., B.S., M.R.C.S., L.R.C.P. 1842. 
Hamlsh Hamilton Medical Books, London. Pp. xvi 
plus 174. Illustrated 

The term non-pulmonary tuberculosis usually refers 
to that form of the disease which affects bones, joints, 
glands and abdominal organs such as. kidneys, csecum, 
fallopian tubes, etc. Such tuberculosis is much less 
common in India than in western countries, but it is not 
so rare as is often believed; for instance, tuberculous 
adenitis of the neck is said to be fairly common 
especially among certain hill tribes. In any case, all 
these forms are at times seen in practice. When a 
practitioner requires some guide, we feel sure that the 
little book before us will serve the purpose well. It 
is chiefly devoted to description of treatment, and 
indications for both conservative and surgical methods 
are given. The chief value of the book lies in the 
fact that it is based on the author’s .own experience 
derived from investigations and treatment of a series 
of five hundred and ninety-three patients admitted to 
a sanatorium during the period 1930-37. 

: R. N, C. 

DISEASES OF THE CHEST.— By Robert Coope, M.D m 
B.S c.y F.R.C.P. 1944. E. and S. Livingstone, 
Edinburgh. Pp. xll plus 524. Illustrated. Price, 
25s.; postage, 9d. (home) 


Technique of injection 

1. Never use a stronger solution of pentothal than 
5 per cent— z.c. i g. in 10 c.cm. 

'2. Use a 10-c.cm .-capacity eccentric nozzle syringe. 
This size is handier to hold than a 20-c.cm. and by its 
size will limit any injection to $ g. The eccentric 
nozzle makes venepuncture easier. 

3. Use sharp, short-bevel needles. 

4. Have your patient in a stable position, so that 
when he relaxes, he will not slump into a new position. 

5. Be stable and comfortable yourself; sit,- stand, 
or kneel at your convenience; do not balance on one 
leg and support the patient’s arm on the other knee, 
and do not bend down over a very low bed. 

6. Test the intravenous position of your needle point 
by aspirating blood back before you inject. 

7. Inject slowly , watching : (a) the valient for 

developing unconsciousness and continued respiration; 
(b) the needle point to be sure you are still in the 
vein; (c) the syringe to see how much you are giving. 

8. Lastly, but most important, keep the airway clear . 

Dosage 

There is no fixed dose. The amount that each 
patient needs can be determined only at operation by 
his reaction to the drug as it is administered. While 
the first few c.cm. are^ administered slowly the patient 
should be # watched, his reactions to simple questions 
noted until he is seen to be asleep. He has now had 
the sleep dose . He will need for induction or any 
very short anaesthesia total of at least twice the 
sleep dose. The initial injection should never exceed 
a total of three times the sleep dose. More pentothal 
may be necessary during the operation; each such 
subsequent injection should not exceed the sleep dose. 


Shock. 

Extra care should be taken in shocked patients to 
determine the correct dose, which is always much 
smaller than in normal patients. Halford (Anws- 
°}oQV*. ^ an * 1943) reports several fatal injections 
oi 0.5 g. m shocked Pearl Harbour casualties, and I 
am- not surprised. This shows that Dr. Montuschi’s 
injunction is not enough. On the other hand, in the 
Bame volume of Anccslhesiology, Adams and Gray report 
successful extensive thora co-abdominal surgery in a 
knocked woman, using repeated very small doses. 


' Nowadays chest phj r sicians are perhaps more devoted 
to the x-ray viewing box' comments Dr. Robert Coope, 
'than to the post mortem table, for in recent years 
radiology has brought exciting advances in diagnostic 
methods'; but 'radiological interpretation needs to be 
controlled by knowledge of the normal, and subjected 
to the confirmation and correction of pathology’. At 
present there are, he continues, an undue scepticism 
about the physical signs, a disproportionate reliance on 
radiograms, and too easy an acceptance of purely 
radiological diagnoses which have as yet no clearly 
proved pathological picture. With these ideas in the 
background, he has written this book, and we believe he 
has been successful. Its arrangement is on somewhat 
unorthodox lines. After describing the diagnostic 
methods, the author starts with the diseases with collapse 
of the lung and then some bronchial conditions, and these 
are followed by common cold and influenza. 'Oxygen 
therapy comes next and then follow other diseases of 
the chest, including a long chapter on chest injuries. 
This arrangement in no way affects the value of the 
book which impresses one with its clinical character. It 
is pleasant to read; there is no overburdening with long 
lists of signs and symptoms, and the advice given under 
treatment is sound and practical. We notice that one 
or two paragraphs have been given to a description of 
Loeffler’s syndrome, but there is no mention of 
r eosinophil lung' or 'tropical eosinophilia a subject 
which is assuming some importance in the tropics and 
which possibly may be carried to temperate countries 
through servicemen from overseas. The book is illus- 
trated with man} 7 good diagrams and thirty -four x-ray 
plates, among which might be included one or two 
showing atypical pneumonia, a disease which, whatever 
its pathological nature, has^ caused epidemics in recent 
years and which can definitely be diagnosed only bv 
x-rays. . 

R. N. C. 


uuitsc rvn int TUBERCULOUS PATIENT 

ft C r.i.fl- as .. . ....... * 


G. S. Erwin, M.D. 
Medical Books Ltd; 
3s. 6d. 


1944. William Helnemann 
Pp,' vlll plus 115. . Price. 


• ao , disease of common occurrence is the 

intelligent co-operation of the patient more necessary, 

Krf U f!! g i and x a ? er i he pGriod hospital or sana- 
torium treatment, for the outcome of such treatment 
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can be influenced materially, for good or evil, by the 
patient himself.’ These -words from the preface indicate 
the object of writing this book, viz, to provide him with 
some knowledge of the disease from which he suffers, 
to make that co-operation easier. In as non-technical 
language as possible, the author relates the causes of 
pulmonary tuberculosis, symptoms, methods of examina- 
tion and treatment at home and institutions and 
thereafter. There is a chapter on non-pulmonaiy 
tuberculosis as well. The advice given to patients in 
the booklet is wise and practical. We have however 
one or two comments to make. Under the * causes of 
tuberculosis ' it is said that the disease is caused by 
tubercle bacillus, but there is no mention that the 
effect is produced by infection of the lung, although 
the author was obviously talking about the pulmonary 
condition. A diagram of the respiratory organs might 
also add to the interest in the subject. In reading this 
book a tuberculous patient will naturally try to find 
out the prospect of his own recovery, and although 
explanation to a layman niay be a difficult matter, more 
might have been profitably said about prognosis than 
is given on page 56. . 

R. N. C. 


CLINICAL PRACTICE IN INFECTIOUS DISEASES.— 
By E. H. R. Harries, M.D. (Lond.), M.R.C.P., 
D.P.H., and M. Mltman, M.D. (Lond.), M.R.C.P., 
D.P.H., D.M.R.E. Second Edition. 1944. E. and 8. 
Livingstone Ltd., Edinburgh. Pp. vlll plus 570. 
Price, 22s. 6d. 

Many years ago the reviewer was first the student 
and later the house physician under the first named 
author and he remembers the excellent teaching given. 
This book which is now in its second edition brings 
that teaching up to date. The book includes general 
chapters on notification, infection resistance, hyper- 
sensitiveness, allergy, serum reactions, transmission, 
diagnosis, epidemiology and control, management of 
infectious diseases including isolation, “drugs and diet, 
and control of infectious diseases in hospital. Twenty- 
five chapters -deal with the different infectious diseases 
one by one. An. invaluable book to the student and 
the practitioner. 


A SYNOPSIS OF HYGIENE (JAMESON AND 
PARKINSON). — By G. S. Parkinson, D.8.O., 
M.R.C.S., L.R.C.P., D.P.H., Llout.-Co!., R.A.M.C. 
(Retd.), and G. P. Crowdon, O.B.E. Eighth 
Edition. 1944. J. and A. Churohlli Ltd., London. 
Pp. xvl plus 719. Price, 25s. 

This well-known book is now in its eighth edition. 
Parts of the old appendices have been omitted. Recent 
work on chemotherapy, venereal diseases, typhus fever, 
yellow fever, infective hepatitis, and leptospirosis has 
been discussed. A summary of the government 
proposals for a national health service is included. 
This book gives a mass of information on all aspects 
of hygiene. 

A TEXTBOOK OF HISTOLOGY FOR MEDICAL 
STUDENTS. — By Evelyn E. Hewer, D.So. (Lond.). 
Third Edition. 1944. William Helnemann Medical 
Books Ltd., London. Pp. vlll plus S64. Price, 
•178. 6d. 

This excellent textbook of histology for students is in 
its third edition. Some revision has been made since 
the last edition. This book has been widely 
acknowledged as a most excellent textbook for medical 
students. 


AN ATLAS OF THE COMMONER SKIN DISEASES - 
By Henry C. G. Semon, M.A., D.M. (Oxon.)i 
FRCP (Lond.). Seoond Edition (reprinted 
1943). John Wright and Sons Ltd., Bristol. 
Pp. vlll plus 272 

This is a reprint of the second edition which was 
nuhlished in 1940.. The mam attraction of this book is 
its excellent reproductions numbering .120 of colour 
photography of the living subject. 


Abstracts from Reports 


FIFTH ANNUAL REPORT OF' THE TUBER- 
CULOSIS ASSOCIATION OF INDIA NEW 
DELHI, FOR THE YEAR 1943 

In spite of war-time difficulties the Association 
earned on its usual activities during the year. 

In the Lady Linlithgow Sanatorium two military 
wards of 40 beds and 14 new cottages were completed 
thus the number of beds increased from 136 to 190,* 
of which 30 are in private wards. The Association has 
endowed one bed at a cost of Rs. 20,000 in comme- 
moration of Lady Linlithgow as Foundress of the 
Sanatorium*. A fund for poor patients has been opened 
with an initial donation of Rs. 1,000 from Lady 
Linlithgow and bears her name. This will be utilized 
on providing forms of treatment, comforts and allow- 
ances for poor patients. There were 98 patients at the 
end of 1942, and 216 new admissions were made in 
1943. The number of patients discharged during the 
year was 147, leaving 167 on the roll at the end of 
1943. 

The New Delhi Tuberculosis Clinic has maintained 
its position as a model treatment and teaching centre. 
A total of 3,309 patients were treated during the year. 

Doctors P. V. Benjamin and T. J. Joseph acted as 
honorary technical advisers. The publicity and 
propaganda work has been continued as usual. A new 
publication, 'Directozy of Tuberculosis Institutions in 
British India and Indian States’ has been brought out. 
Dr. Benjamin broadcast a talk on ‘the war against 
tuberculosis'. Other features included the issue of a 
special tuberculosis number of the Indian Medical 
Gazette , and a competition for the award of the 
Hassan Masud Suhrawardy Memorial Anti-tuberculosis 
Challenge Shield which was won by the Bombay 
Municipality. 

A post-graduate course in tuberculosis was held 
under the auspices of the Central Association at 
Hyderabad-Deccan at which 17 candidates received 
training. Moreover, three doctors completed intensive 
training for 6 to 9 months at the above mentioned 
sanatorium and the clinic. One health visitor was also 
trained at the clinic. 

One more association — the Mysore State Tuberculosis 
Association — was affiliated during the year; so there 
are now 14 provincial and 16 State associations affi- 
liated to the central organization. Six clinics, one 
sanatorium and one hospital were also opened during 
1943; eight clinics are under construction and proposals 
for construction of ten more are under consideration. 

All the affiliated associations have maintained a well- 
organized anti-tuberculosis campaign. 


ANNUAL REPORT OF THE UNION- MISSION 
TUBERCULOSIS SANATORIUM, AROGYA- 
VARAM, NEAR MADANAPALLE, SOUTH INDIA, 
FOR THE YEAR 1942-43 

The training of doctors for Tuberculosis Diseases 
Diploma of the Government of Madras has continued 
as usual. A class of nine women completed the labo- 
ratory training, and from July the first course ^ of 
training for a laboratory diploma began with eight 
students, three women and five men. Several exten- 
sions and improvements to buildings are under 
consideration. 

There are sixteen ex-patients in the colony. The 
business of the colony stores has grown^ considerably, 
and its sales increased from Rs,. 75,903 in 1941 *-42 to 
Rs. 1,14,173 during the year under review. Printing, 
weaving and tailoring are carried out. A rope-making 
machine will soon be put into use. 

The number of patients remaining from the previous 
year was 255, and during the year 457 patients were 
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admitted and 460 discharged. The number of beds 
has increased to 254 from 109 in 1915. There are 9 
general and 107 special wards. 

Dr. P. V. Benjamin, Medical Superintendent, has 
been appointed honorary adviser to the Tuberculosis 
Association, of India. 

The report records with deep regret the death of 
Dr. C. Frimodt-MoIIer on 24th March, 1943, after an 
illness of nearly a year and half. His death is not 
only a Joss to the sanatorium but to tuberculosis work 
all over India as well. Under his leadership the 
sanatorium came to be recognized as a premier tuber- 
culosis institution in India. It has been decided to 
form a foundation in his memory in order to promote 
research in tuberculosis, for which a sum of at least 
Rs. 1,00,000 will be required. 


Correspondence 


THE MEDICAL PROFESSION IN INDIA AND 
ITS EDUCATION 


Sib, — In view of Colonel McRobert’s article on Indian 
Degrees for Indian Graduates, the experiences of two 
candidates for the recent M.R.C.P. examination held 
at Poona may be of interest. Both foiled, though one 
survived to the semi-final round and the other to the 
final round. ^ Both had failed more than once at the 
MX), examination of their respective Indian univer- 
sities. Both assured me that they would appear again 
for the M.R.C.P. with hope and confidence, but dreaded 
another appearance at their M.D. The reason given 
was, that all the M.R.C.P. examiners appeared to wish 
them to pass, t while some of the M.D. examiners 
appeared to wish them to fail. In other words some 
of the M.D. examiners were hostile. 

If, as Colonel McRobert points out, medical examina- 
tions, even for the higher degrees, should be conducted 
solely for the purpose of ascertaining if the candidate 
has reached the required standard in the subject in 
which he is being examined, then there is no place for 
the hostile examiner. 

The hostile^ examiner is even more of a menace in 
the examinations for the ordinary pass degree or 
diplomas. _ I would count as hostiles, those puffed up 
with self-importance who wall not abide by the rules 
for their guidance, and for example by passing only a 
percentage, convert a pass examination into a competi- 
tion. _ Those lack the qualities necessary for a good 
examiner, tact, courtesy, and patience with the 
candidate, and a sympathetic knowledge of student 
mentality. These latter have been cast in the wrong 
part. The remedy lies with the examining bodies, who 
by an adequate system of inspection should ensure 
their examiners are competent and are conducting 
^ exam i aa tions according to the rules laid down. 

As far as the licentiate class is concerned, with whom 
alone my experience lies, that such inspections are 
so seldom carried out is mainly because of the expense 
involved. r 

Licentiate education is the responsibility of the 
£ rovmces > while graduate education is that 
of the Centre acting through the Medical Council for 
India. 


i The Provinces have a great many other interests fa 
more important to them, than that side of medica 
education which has been thrust upon them. The^ 
are always disinclined to open their purse strings. 
orWnf ;n l i d be re i*¥ e ± i hat a object so vital as medica 

whnlP nr tSt* - bu { 5? treated as a "Me for thi 
™°/. e °« Tl i} dia ’ including the Indian States. It i; 
continually forgotten that the' States comprise l/3r< 

continent. and 1/4th , ° f the P°P uIatio “ °f P the 'sub 

one cd \’ catio Ii in , J nd ia were controlled bi 

then tlmt 'fcjL' “ft as ^Medical Council tor India 
insist that Withholding recognition, coul< 

msist that those responsible for medical educations 


establishments, provided them with proper^ equipment, 
staff, buildings and finances, and that examining bodies 
and their examiners conducted their examinations on a 
sound basis. , . , 

Uniform central control would enable the second 
point raised by Colonel McRobert, that licentiates 
should be given facilities . to obtain ^ a degree, to be 
treated radically. If medical education was treated as 
a whole and not in bits, and the profession was one 
body not two, then the licentiate and his diploma 
would fall into their natural place as the foundation 
of the system on which the profession and its education 
were based. __ , 

It is overlooked that both the graduate and the 
licentiate start from the same common point, the 
matriculation or its equivalents This, then in practice 
is the standard of general education demanded as the 
portal for either party to enter the medical profession. 

It is true that before entering a medical college the 
would-be graduate lias to pass the Intermediate Science 
Medical Group, and that admittedly the average 
student entering a medical college is better educated 
than the average student entering a medical school. 
But the reason is not that two years’ study of science 
has improved his general education, but the fact the 
expenses involved in the two years’ course at a science 
college, and the prospects of the expenses of the five 
years at a Medical College limit the intending graduates 
to a wealthier and therefore a generally better educated 
class than the average intending licentiate. Who 
would not rather be a graduate rather than a licentiate, 
if he could afford it ? It is overlooked that the. licen- 
tiate is considered to be a doctor all over India. In 
large areas he is the only doctor practising western 
medicine. He exists in far larger numbers than the 
graduate. He has been admitted into the I.A.M.C. as 
a doctor, where his position with regard to the graduate 
is not unlike that of the graduate to his colleague with 
a higher degree ranking as a specialist. 

The standard of qualification required of the licentiate 
is therefore in practice the minimum standard of 
qualification required for a doctor in India. 

Why not recognize the fact and build up the system 
of medical education in India, and organize the medical 
profession, with the licentiate as the foundation ? 

At the conference on medical schools held at Delhi 
In 1938, Sir.Hari Lai Gosalia, an experienced adminis- 
trator and the only layman present, pointed out that 
the- abolition of the licentiate in favour of the far 
more expensive graduate, would set back the extension 
of the health .services into the country districts, perhaps 
indefinitely. 

With the news from France as it is, rightly attention 
is being given to post-war reconstruction. 

The calculation has been made as to the number 
of doctors India now possesses, and the number she 
should possess in that* bright future’ which we are 
told is before us. The answer to that sum is a very 
large figure. The calculation as to what the cost of 
producing and maintaining the large number of doctors 
required for the future has not I think yet been made. 
When it is it will be found that the final figure is 
colossal. 

India is a relatively poor country and the finding 
of colossal sums for this and that is beyond her 
capacity. 

There is no shame in being poor, or of having to cut 
one’s coat according to one’s cloth. Britain is poorer 
than the U.S.A. and Scotland than England. What 
Scot admits inferiority to the Englishman, or English- 
man to the Yank ? . 

If the very large number of doctors that India 
undoubtedly needs are to be provided, the majoritv 
of them must be produced cheaply, so that the money 
spent on their training will be commensurate with what 
they may expect to earn when trained. 

In any profession, when the ordinary earnings of the 
average man do not offer a reasonable return on the 
time and money spent in entering that profession, then 
the % loss indubitably will be matle up, inevitably by 
dubious means. 
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Before this war many medical graduates were forced 
by economic stress to accept posts' usually held by 
licentiates, and on the pay of licentiates. Labouring 
under such conditions, is it to be wondered at that the 
ethical standards of the medical profession in India are 
not hieh ? The fault lies not with' the individual mem- 
bers of the profession, but with those who allow such 
conditions to arise. 

Let the foundation of the medical profession in India 
be the licentiate, primarily providing what all systems 
of medical relief must rest on, the general practitioner. 

The licentiate should be produced as cheaply as is 
consistent with the acquisition of a sound general 
knowledge of that aspect of his profession he will 
ordinarily be engaged in, i.e . that of a general practi- 
tioner in the country. 

While ensuring that the school and hospital in which 
he is trained are not allowed by financial starvation to 
remain in the pitiable condition portrayed by General 
Sprawson in his note on Medical Schools of 1935, it 
should be recognized that it is not necessary for these 
establishments to be equipped with every latest gadget, 
to be housed in palaces, or be staffed entirely by 
holders of the F.R.C.S. and M.R.C.P. 

There is a happy mean not impossible to. arrive at, 
and maintain, provided there is one strong single body 
to exercise control. In devising the curriculum it 
should not be necessary to demand the steps of ad- 
vanced operations which the student is never likely to 
have to perform. Endeavour should be made to 
concentrate on the common diseases, their recognition, 
treatment, and prevention, under conditions the student 
will probably deal with them in the future, that is to 
say, without the aid of a large well-equipped hospital 
behind him. Too much time need not be spent on 
midwifery. The assumption should be that the student, 
unless a w T oman, is unlikely to practise midwifery as 
the British G.P. used to and now does not. Since the 
majority of this class of practitioner will never leave 
India, it is unnecessary to insist on a standard that 
will gain recognition for registration by the General 
Medical Council of Great Britain. 

It should be remembered that examinations can be 
made easy without any lowering of the standard. The 
London M.B.B.S. used to be more difficult to pass than 
the English Conjoint, because it was held only every 
six months, and all subjects in each of . its two groups 
had to be passed together. The Conjoint was held 
quarterly, and each subject could be passed separately. 
Its standard however was the same required for the 
London MB.B.S., possibly higher, as with a far. less 
penalty for failure, the examiners tended to be stricter. 
It would certainly lessen the cost of obtaining the 
Licentiate Diploma if the examinations were held 
quarterly and if the subjects could be passed separately. 

What the length of the licentiate course should be 
is debatable. The need for economy points to the 
retention of the present average of four years for the 
pre clinical and clinical courses, but I doubt if the 
bare essentials required can be covered in under five 
years by the class of student that has to be dealt with. 

A sound grounding in science is no doubt an excellent 
foundation for a medical career, for those who can 
afford the time and money to undertake more than 
the bare essentials. The bare requirements in science 
should not take two 3 ^eavs to attain. The London Uni- 
versity only requires nine months to be spent of the 
pre-professional course. 

Let there be a special -pre-professional course for 
licentiate not exceeding nine months, but including, 
besides the usual science subjects, a strong course in 
English designed to enable the student to marshal his 
thoughts and express them clearly and concisely. The 
medical colleges should lead to degrees and diplomas 
the equivalent of the present Schedule I and as such be 
recognized as registrable by the G.M.C. of Great Britain. 
The licentiates might form a third schedule, 
Schedule III. , t ... 

The medical colleges should be left to those with 
the time and money to pass through them. Such 
students would be the counterpart of the British student 


lucky enough to have, or to gain by- scholarship; the 
means to proceed to Oxford or Cambridge, rather than 
to the degree of a more prosaic Provincial University 
or -to the diploma of one of the Conjoint Boards. 

* unification of the medical profession in 'India is 
to be attained, it is essential that at least the best 
of the licentiates can proceed without too much expendi- 
ture of time and money to a Schedule I degree. or 
diploma. . This could be achieved by allowing all who 
pass their intermediate licentiate examination with 
honours to proceed to a Schedule I degree or diploma 
without further examination in anatomy or physiology. 
Those failing to obtain honours could ‘ be allowed ^to 
proceed after a further six months’ period of study for, 
and the passing of, a special examination of the 
standard of a 2nd MBJB.S. 

To proceed to the finals of a Schedule I degree or 
diploma, consideration should be given to licentiates 
passing their own^ final with honours, or who have put 
in a recognized time, at a recognized institution, in a 
recognized post as H.S. or H.P. 

Such a system would probably necessitate the 
affiliation of licentiate granting bodies with universities, 
or other bodies granting Schedule I diplomas. A central 
authoritative guiding body would go far to help bring 
about such measures. 

No system of medical education could be. complete 
without those diplomas for the special subjects, the 
necessity for which, and whose proper use are so ably 
explained by Colonel McRobert. 

Again to ensure that those who are responsible do 
not pervert their use and allow all members of the 
profession to have reasonable access to them would be 
difficult without that central body controlling all medical 
education in India which it is the object of this letter 
to advocate. 


Indore, 

19 th September , 1944. 


M. A. NICHOLSON, 

LIEUTENANT-COLONEL, 

Chief Medical Officer , Central 
India and Superintendent , King 
Edward Medical School , Indore 


UNIVERSITY OF MADRAS 
Sir, — The University of Madras is ^organizing through 
the Council of Post-Graduate Medical Education the 
first course of post-graduate lectures commencing on the 
5th January and extending over a period of three 
months. The course comprises lectures in Medicine, 
Surgery and • Obstetrics and Gynaecology, and not less 
than 20 lectures will be arranged under each of these 
branches. Particularly the lectures arranged in Feb- 
ruary will serve as a Refresher course for the general 
practitioner. A notice about this is given below : — - 
‘The Post-Graduate Courses in Medicine organized 
by the Council of Post-Graduate Medical Education in 
this University will be inaugurated by His^ Excellency 
the Governor and Chancellor of the University on 
Wednesday, the 3rd January, 1945, at the Banqueting 
Hall, Government House, Madras/ 

' Post-Graduate Courses of Lectures in Medicine, Sur- 
gery and Midwifery will be held from the 5th January 
onwards till the end of March in the City Hospitals, 
and will consist of over 20 lectures in each of these 
subjects. The course of lectures in February is specially 
intended as a Refresher course for the general practi- 
tioners. All members of the medical profession who 
are desirous of taking the course can attend the com- 
plete course of lectures or an 3 r part thereof on payment 
of the fee of Rs. 100. Further particulars can be had 
from the Honorary Secretary, Council of # Post- 
Graduate Medical Education, University Buildings, 
Chepauk, Madras/ 

C. R. GANAPATI, 

... * " Acting Registrar . 

University Buildings, 

Chepauk, Mabras, ' 

1st' December , 1944. 
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Appointments and Transfers 
In exercise of the power conferred by clause (a) of 
subjection (1) of section 3 of the Indian Medical 
Council Act, 1933 (XXVII of 1933), the Central 
Government is pleased to nominate Colonel Norman 
Briggs, M.n.c.s., dt.h. (Eng.), i.m.s., Inspector-General 
of Civil Hospitals, United Provinces, to be a member 
of the Medical Council of India from the United 
Provinces, with effect from the 7th November, 1944, 
vice Major-General D. P. Goil, i.m.s. (Retd.). 

The undermentioned Colonels of the Indian Medical 
Sendee have been appointed Honorary Physicians to 
The King, dated 29th October, 1943 : — 

Colonel A. C. Macraw, V.H.S., vice Colonel C. A. 
Wood, m.c., retired. 

Colonel R. V. Martin, c.i.e., v.h.s., vice Colonel R. 
Sweet, d.s.o., retired. 

Colonel J. B. Hance, c.i.e., o.b.e., v.h.s., appointed 
Honorary Surgeon to The King, with effect from the 
9th August-, 1943, vice Colonel T. C. Bo} T d, Indian 
Medical Sendee, retired. 

Lieutenant-Colonel H. J. Curran, Civdl Surgeon, 
Dacca, on relief, is appointed as Inspector of Hospitals, 
Dacca. 

His Excellency the Governor of Bengal has been 
pleased to make the following appointments on his 
personal staff, with effect from the 23rd August, 1944 : — 
Major J. Brebner, Civil Surgeon, Darjeeling, 

to be Honorary Surgeon to His Excellency in Darjeeling, 
vice Lieutenant-Colonel G. H. Mahony, i.m.s. (Retd.). 

Major W. J. Virgin, on arrival in Bengal, is appointed 
as Civil Surgeon, Dacca, with effect from 24th October, 
1944, vice Lieutenant-Colonel H. J. Curran. 

Major L. S. F. Woodhead is appointed to hold 
medical charge of the Civil Station of Barrackpore, 
with effect from the 11th October, 1944, vice Major 
F. E. Adams, r.a.m.c. 

Ala j or G. B. W. Fisher, Surgeon Superintendent, 
Presidency General Hospital, Calcutta, is appointed 
temporarily to be an Honoraiy Surgeon to His Excel- 
lency in Calcutta, vice Lieutenant-Colonel F. J. 
Anderson, can., i.m.s. (Retd.). 

The undermentioned officers are transferred to the 
General Service Cadre with effect from the date 
specified : — 

Indian Land Forces — Indian Medical Service 
Seconded to Indian Army AIedical Corps 
{Emergency Commissions ) 

Captain Sesha Padmanabhan tyer. Dated 19th 
September, 1944. 

To be Captains 

Ramesh Chandra Sharma. Dated 12th December, 

1943. 

Gordhandas Vallabhdas Parikh. Dated 20th July, 

1944. 

Sachindranath Das Gupta. Dated 14th August, 1944. 
Ikara Zacharias Thomas. Dated 20th August, 1944. 
Kalipada Datta. Dated 20th August, 1944. 

1944™° Garlos 1)05 Remedios - Dated 9th September, 

Belle Sanjiva Rao.^ Dated 20th September, 1944. 
1QJA h uram Pahla 5 rai Notani. Dated 21st September, 


To be Lieutenants 

Hassan Ramaswamyiyengar Varadarajan. Dated 9tl 
August, 1944. 

Shah Shamsuz Zoha. Dated 11th August, 1944. 
Krishan Kumar. Dated 14th September, 1944. 
Pushpala 1 erikat Rao. Dated 21st September, 1944 


. 14th August, 1944 

Tan j ore Ivrishnaswamy Jayaram. 
Anantha Krishnan Nilakantan. 

Codati Visakam. 

Vengarai Krishnaswamy Visvanathan. 


15th August, 1944 
Samuel Gopalswamy Ramaiya. 

18th August, 1944 

Subramaniam Venkataraman. 

Natesan Narayanasamy. 

19th August, 1944 
Viswanatha Ramachandran. 

Puvadan. Thayyan Balrama Varma. 

Ganapathi Agraharam Subramania Krishnamurti. 

, Manakkal Ganesa Varadarajan. Dated 20th August, 
1944. 

21st August, 1944 

Mahadcv Anant Gokhale. 

Muhammad Ubeidullah. 

Gnanaprakasam Venkatappan. 

6th September, 1944 

Gur Bux Singh. Abdul Alajeed Jafar. 

Ata-ul-Haq Chaudhuri. Dated 10th September, 1944. 

20th September, 1944 

Harbans Singh Anand. Hame Durgu Singh. 

The undermentioned officer retires with gratuity and 
is granted emergency commission from the date 
specified 

Indian Land Forces — Indian Medical Service 
Seconded to the Indun Arjiy AIedical Corps 

{Short Service Commission) 

Captain Mohammad Seraj-ul-Haque. Dated 24th 
June, 1944. 

The undermentioned officer is seconded to the Indian 
Army AIedical Corps : — 

Indian Land Forces — Indun AIedical Service 
{Emergency Commission) 

Captain L. D. Kale. Dated 10th June, 1944. 

Indian Land Forces — Indian AIedical Service 
Seconded to the Indian Army. AIedical Corps 
{Emergency Commission) 

To be Lieutenant 

Narain Bulchand Thadani. Dated 3rd June, 1944. 
The undermentioned officer of the I.AI.S. # (E.C.) 
reverts from I.A.A1.C. and is seconded for service with 
the Royal Indian Naval Volunteer Reserve : — 
Captain S. K. Chopra. Dated 13th October, 1944. 
The undermentioned officers are seconded for service 
with the Royal Indian Navy, with effect from the 
dates shown against them : — 


Indian Land Forces — Indian Medical Service 
{Emergency Commission) 

Captain G. E. J. Burby. -Dated 5th August, 1941. 
Captain (A/Alaj.) G. N. Rodgers. Dated 23rd April, 
1942. 

The undermentioned officer of the I.M.S. (E.C.) 
reverts from IA.AI.C. and is seconded for sendee with 
the Royal Indian Navy : — 

Lieutenant E. A. Sinclair., Dated 10th October, 1944. 
The undermentioned officers of the I.AI.S. (E.C.), 
have been granted Emergency Commissions : — 

Indian Air Force — Medical Branch 


To be TFcr Substantive Flying Officer 
Lieutenant Nawab Khan. Dated 8th July, 1944. 

To be War Substantive Flight-Lieutenants 
Captain Meenakshi Sundaram Muthukumarasami 
Dated 3rd July, 1944. 

Captain Jas Raj Kumar. Dated 19th July, 1944 
Captam Amalendu Das Gupta. Dated 11th August 

l 044 . as 


\ m viVLibis a jjkakch; 


To be Captains 
1944 iss Beatrice Mai T D’Sousa. Dated 1st August, 

Miss Puthenpurakfil Elizabeth Kurivan 

Dated 5th September, 1944. • 
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Indian Medical Service (for Service with the Royal 
Indian Navy) ' 

( Emergency Commission) 

(Women's Branch) 

To be Captain 

Miss Daisy Pereira. Dated 4th September, 1944. 

Indian Medical Service — Seconded to the Indian Army 
Medical Corps 

( Emergency Commission) 

(Women’s Branch) 

To be Captain 

Miss Betsy Christiana Zachariah. Dated 21st July, 
1944. 

To be Lieutenant 

Miss Muriel Ellen Lazarus. Dated 6th September, 
1944. 

Promotions 

The undermentioned General Officer is granted the 
local rank of. Lieutenant-General, without effect on 
pay and pension ; — 

Major-General E. W. C. Bradfield, K.C.I.E., o.b.e., 
i.m.s. ' (Retd.). Dated 27th October, 1944. 

Lieulenanl-C olonels to be Colonels 

R. A. Logan, o.bh. Dated 17th July, 1944. 

E. Cotter, c.i.e. Dated 30th July, 1944. 

The undermentioned is granted the local rank of 
Colonel (without effect on pay and pension) for so long 
as he holds the appointment of Honorary Consultant 
in Psychiatry, Eastern Command : — 

Lieutenant-Colonel M. Taylor, O.B.E., Superintendent, 
European Mental Hospital, Ranchi. Dated 28fch 
September, 1944. 

The undermentioned officer is granted the local rank 
of Colonel without effect on pay and pension with 
effect from 21st September, 1944, whilst employed as 
Assistant Director of Malariology, Medical Directorate, 
G.H.Q.(L) : — 

Major (temporary Lieutenant-Colonel) W. B. Stiver, 
seconded to I.A.M.C. 

Major to be Lieutenant-Colonel 

W. Scott. Dated 3rd September, 1944. 

Captains to be Majors 
1st November, 1944 

D. J. P. Parker. T. C. M. M. Morrison. 

Lieutenant to be Captain 

J. M. Mungavin. Dated 11th May, 1942. 

Indian Land Forces— Indian Medical Service) 
Seconded to the Indian Army Medical Corps 

( Emergency Commission) 

Lieutenants { o be Captains 

M. L. Barma. Dated 12th July, 1944. 

15th July, 1944 

M. M. Roy. S. Ganguly. 

J. P. Shrivastava. 

S. A. A. Sami. Dated 24th July, 1944. 

N. B. Thandani. Dated 15th August, 1944. 

S. S. Zoha. Dated 20th August, 1944/ 

H. R. Varadarajan. Dated 30th August; 1944. _ 

H. Chand. Dated 15th September, 1944/ 

(Women’s Branch) ' . 

Miss C. Saroj ini. Dated 15th October, 1944. 

Indian Air Force — Medical Branch 
Flying Officers to be War Substantive 
Flight-Lieutenaftts 

F V Tawadey. Dated* 24th January, 1944.' 

D. N. Gupta. Dated 3rd July, 1944. . 


4th July, 1944 

B. Bhatia. V. B. Kalra. 

H. S. Seth. 

Relinquishments 

The undermentioned officer is permitted to relinquish 
his commission and is granted the honorary rank of 
Major : — 

Indian Medical Service 
Seconded to the Indian Army Medical Corps 

{Emergency Commission) 

Major E. D. Anklesaria. Dated 1st September, 1944, 

The undermentioned officers are permitted to 
relinquish their commissions on grounds of ill-health 
and are granted the honorary rank of .Captains. 

Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Corps 
{Emergency Commission) 

Captain Mandula Anantasayanam. Dated 20th 
October, 1944. 

25th October, 1944 

Captain Nurur Rahman. 

Captain Krishna Chandra Mukherji. 

Captain Koka Dattatreyulu. 

Captain Syed Zahiruddin Ahmed. Dated 1st Novem- 
ber, 1944. 
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Articles are entitled to receive 25 reprints, gratis ; 
additional reprints can be obtained on payment. No 
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type, so that there is often a delay of a month or more, 
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months of publication of the Gazette, contributors 
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Indian Medical Gazette , the copyright automatically 
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Calcutta. 

Communications for the Publishers relating to Sub- 
scriptions and Advertisements should be addressed to 
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Box No. 54, Calcutta. 

Annual Subscription to ‘The Indian Medical Gazette* t 
Rs. 16 including postage, in India. Rs. 19-8 including 
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practitioners by name, as any such action would 
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SUBACUTE CONSTRICTIVE 
PERICARDITIS 

By R. VISWANATHAN, h.a., m.d., m.r.c.p. (Bond.), 
t.d.d. (Wales) 

LIEUTENANT-COLONEL, I.A.M.C. 

Officer Commanding, Medical Division of an Indian 
General Hospital 

The two cases described below presented the 
typical pathological picture of constrictive 
pei’icarditis; but the clinical course in both 
cases was so short that the nature of the disease 
was not recognized at the beginning. As both 
cases had a fatal termination within five months 
of the onset of the first symptoms, I choose to 
call them subacute constrictive pericarditis. A 
remarkable feature in both cases was the tuber- 
culous origin and its nature, the pericardium 
being primarily affected without any tuberculous 
lesion in any other part of the body except in 
one solitary gland in the hilum. 

Historical . — Lower was the first to give a 
satisfactory description of pericardial disease. 
Clinical recognition of constrictive pericarditis 
was made by him. From then on for a period 
of 100 years, a series of cases was reported by 
Bonetus, Vieussens, Lancisi and Morgagni 
(White, 1935). Then for a century following 
the observation made by Laennec (White, 1935) 
that adherent pericardium may. exist without 
symptoms or signs, little mention of the subject 
was made until Pick (1896) published his paper 
entitled ‘ Concerning chronic pericarditis running 
its course under the guise of cirrhosis of the liver 
(pericarditic pseudo-cirrhosis of the liver).’ 
Though before Pick’s time in the nineteenth cen- 
tury four other physicians, Griesinger (White, 
1935), Kussmaul (1873), Chevers (1842) and 
Wilks (1870), had made important observations 
on the subject, it was only subsequent to Pick’s 
paper that clinical recognition of the disease 
became more frequent, and successful surgical 
treatment was adopted. Weill (White, 1935) 
and Delorme (1898) were the first to suggest 
pericardial resection for constrictive pericarditis 
But it was left to Rehn (1920) and Sauerbruch 
(1925) to perform the first operations. One of 
the best contributions to the diagnosis of the 
condition was made by Volhard and Schmieden 
in 1923. A review of the subject with good biblio- 
graphy was made by Schur (1934) of Vienna 
Recent American medical literature contains 
contributions on the subject from Beck 
SIS ’ ^n r -T e ^ nd Stra y horn (1932), Churchill 
(1942)’ — lte . ( 1935 ) an d Harrison and White 

Defini ti on .—White, defines constrictive peri- 
carditis as a chronic fibrous or -callous thicken- 
ing of the wall of the pericardial sac which is 
so contracted that, the normal ' diastolic filling 


of the heart is prevented, and a condition called 
1 inflow stasis’’ results. ‘ Chronic compression 
of the heart occurs thereby, and the inflow' of 
the blood during' diastole is impeded ’. Con- 
sequently chronic venous congestion is produced 
resulting in enlargement of the liver and even 
ascites. 

yEtiology . — Practically all writers on the sub- 
ject are agreed that rheumatism is rarely, 
perhaps hardly ever, a causative factor in con- 
strictive pericarditis. Lewis (1942) calls it a 
comparatively rare malady, evidently inflam- 
matory but usually insidious in origin, and 
rarely attributable to any particular infection. 
In White’s fifteen cases, two were definitely 
tuberculous in origin and two more were 
probably tuberculous. The two cases reported 
here were definitely tuberculous. It is possible 
that many more cases which are reported to 
be of unknown origin might have turned out 
to be tuberculous if histo-pathological examina- 
tion had been carried out. 

Pathology . — Whatever be the cause, dense 
fibrous thickening of the pericardium occurs. 
It usually involves both the parietal and the 
visceral layers. Sometimes there is a chronic 
mediastinitis involving the pericardium as well 
as the pleura. The fibrous tissue around the 
heart is so thick as to be unyielding and of 
a cartilaginous consistency, sometimes contain- 
ing calcareous deposits. This produces impedi- 
ment to the diastolic filling, and embarrassment 
to the systole of the heart. In some cases, 
while the pericardium over the apex is free and 
only slightly thickened, the part over the right 
auricle and the great veins is markedly con- 
tracted. In others, the entire heart and the 
roots of great vessels (as in the two cases 
reported below) may be completely encased in 
a constricting unyielding envelope. The enlarge- 
ment of the liver first described by Pick in 
this disease is due to chronic venous congestion 
resulting from obstruction to the venous return. 
Firmness of the liver, which led to its being 
called pseudo-cirrhosis, results from a relative 
increase in connective tissue, following necrosis 
of parenchymatous cells. 

Symptomatology . — White (1935) describes the 
first symptoms noticed in his fifteen cases; 
dyspnoea in four, abdominal enlargement (i.e. a 
big liver and ascites) in three, dyspnoea and 
abdominal enlargement in three, oedema of the 
feet and abdominal enlargement in two, oedema 
of the ankles in one, oedema of the face and 
abdominal enlargement in one, and Soreness in 
the right upper quadrant in one. In one case 
reported below, enlargement of the liver was the 
presenting symptom, while, in the other, dyspnoea 
was the first symptom noticed. 

The signs are mostly those of chronic venous 
congestion, " which results from incomplete 
expansion of the heart during diastole due to 
the unyielding pericardium, and also from the 
actual constriction of the veins. There is con- 
spicuous engorgement of the cervical veins with 
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or without pulsation. The congestion is out of 
proportion to the degree,, of breathlessness 
and enlargement of heart.' The next striking 
diagnostic sign is the marked enlargement of 
the liver. Ascites is a common associated 
finding. Swelling of the legs is less common. In 
the cases where the superior vena-cava is 
markedly constricted, swelling of the face is 
found. 

Paradoxical inspiratory swelling of the veins, 
which is commonly noticed in this disease, is 
probably due to fibrous bands getting tighter 
from the great veins during inspiration. 

The blood pressure and pulse pressure are as 
a rule lowered. Paradoxical or Griesinger- 
Kussmaul- pulse is also noted in many cases. 
During inspiration there is greater interference 
with the filling of the heart in mediastino- 
pericarditis. Consequently the pulse becomes 
smaller, and the arterial pressure falls. The 
apex beat is neither visible nor palpable. Owing 
to adhesion to tiie anterior chest wall, there is 
no variation in the absolute cardiac dullness 
during respiration. 

Radiography usually shows the border of 
the heart to be straighter than normal. Screen- 
ing will reveal limitation of diaphragmatic 
movements near the apex, reduction in pulsation, 
and immobility of the heart with change of 
posture. 

Electro-cardiographic curves are invariably 
of low voltage. Changes in the T waves may 
also be observed. 

Diagnosis . — The presence of unusually en- 
gorged veins with absence of signs of valvular 
disease, or cardiac enlargement or marked 
dyspnoea should make one think of the possi- 
bility of constrictive pericarditis. This condition 
should be borne in mind when one meets with 
unexplained ascites and enlargement of the liver. 
Radiography and fluoroscopy will help in arriv- 
ing at the correct diagnosis. 

Constrictive pericarditis may be confused 
with mitral stenosis, tricuspid valvular disease, 
cirrhosis of the liver and nutritional or other 
oedema. One of our cases was originally mis- 
taken for beriberi, while the other was diagnosed 
primarily as chronic amoebic hepatitis. 

Prognosis . — Constrictive pericarditis is ordi- 
narily a chronic malady. It is a disease lasting 
for many years, producing partial or complete 
invalidism unless the condition is relieved by 
surgical treatment. Unlike the cases described 
by White, the two reported were subacute in 
their course, and had a fatal termination. Both 
persons were leading active army, life for several 
months before the onset of the disease. In one, 
it lasted for four months, and, in the other, five 
months. The more rapid progression of symp- 
toms made diagnosis difficult in the beginning. 

Treatment. — Delorme’s (1898) operation of 
pericardial .resection is the only cure for chronic 
constrictive pericarditis. - Operative treatment 
With good results ffias been recorded in a number 
of cases in recent years. After operation, relief 


from symptoms is definite and almost immedi- 
ate, irrespective of the aetiology of the condition. 

Case 1. — Hindu, male, aged 21 years, army service 
two years, was admitted to a general hospital with 
breathlessness, abdominal swelling and pain in the 
right hypochondrium of .one and a half months’ duration. 
The symptoms were gradually getting worse, though 
they' were not bad enough to prevent the patient’s 
transfer from one hospital to another. On admission 
to the above hospital, he had a moderate degree of 
dyspnoea, swelling of the lower limbs, puffiness of the 
face and engorgement of the neck veins. The apex 
beat was neither visible nor palpable; pulse was rapid, 
pulsus alternans; blood pressure 90/55. Liver tender 
and enlarged to umbilicus; urine clear; radio- 
graphically, the borders of the heart were found 
straightened, the costo-phrenic angles obliterated. 
Knee jerks absent, slight tenderness of calf muscles. 
A provisional diagnosis of beriberi was made, and the' 
patient was treated accordingly. There was improve- 
ment in the general condition which lasted for a month. 
Afterwards the patient began to develop ascites and 
hydrothorax. Enlargement of the liver, ascites and 
engorgement of veins enabled the diagnosis of constric- 
tive pericarditis to be made. A few, days before death, 
which occurred 10 weeks after adhiission, the patient 
developed anasarca, confined mostly to the trunk and 
lower extremities. 

Post mortem . — (Edematous condition of the body 
except ^ the face and arms. Peritoneum contained 
four pints of serous fluid. Intestines and omentum 
cedematous. Liver thrice normal size, hard. When the 
vena-cava was cut just near the diaphragm, about a 
pint and half of blood rushed out, and the liver shrank 
to half the size; cut surface showed typical nutmeg 
appearance. 

Heart. — Pericardium thickened, hard and densely 
adherent; both the layers intimately adherent through- 
out, There was marked constriction at the opening of 
the venre-cavtc. The chambers of the heart were 
reduced in size. The myocardium looked apparently 
healthy. 

One hilar gland was found % caseous and adherent to 
the pericardium. Microscopically, typical giant-cell 
sj'stems characteristic of tuberculous granulation tissue 
were found in the pericardium ( see figure 1, plate III). 
There was extension of the process in^ between the 
myocardial fibres in certain areas adjacent to the 
pericardium. 

Case 2. — A water carrier, aged 28 years, was admitted 
to an Indian general hospital with diagnosis of asthma 
and amoebic hepatitis. He had had a full course of 
emetine and a few adrenalin injections. When -first 
seen by the writer, the patient had a moderate, degree 
of breathlessness but not of the expiratory type. The 
liver wa 9 enlarged to 2 inches below the umbilicus, and 
hard. The veins of the -neck were very prominent even 
in the sitting posture. The apex beat was not visible; 
heart boundaries apparently normal; sounds were 
muffled. Over a small area, a pericardial rub could be 
heard. Pulse irregular, suggestive of auricular fibrillation. 
X-ray showed- straightening of the borders. Two weeks 
later, he developed effusion in both pleural cavities. 
Three months after admission he died. 

Post mortem.— Heart small, pericardium densely 
adherent throughout, > thick and hard, cartilaginous in 
consistency. Histologically, the same appearance as in 
the first case. The liver had a typical appearance of 
chronic venous congestion. Lungs normal. Fluid in 
both pleural cavities. Hilar glands normal except one, 
which was caseous (see figure 2, plate III). Section 
revealed its tuberculous nature. 
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THE DIAGNOSIS OF EARLY 
GASTRIC CANCER 

(WITH A REVIEW OF 60 CASES) 

By D. J. JUSSAWALLA, M.8. 

( From the Tata Memorial Hospital, Bombay) 

Cancer of the stomach has received so much 
attention in recent years that one would 
naturally expect an appreciable improvement in 
the ‘salvage’ rate of patients with malignancy 
in this region. 

Nevertheless, statistics published by various 
clinics throughout the world fail to bear this 
out, and greater effort seems called for, if any 
appreciable improvement is to be achieved in 
the mortality rate. 

The prime factors involved, in the main- 
tenance of the high ' incurability ’ rate of gastric 
cancer, are undoubtedly (1) the lack of clinical 
and other evidence in its incipient stage and 
(2) the unprogressive nature of whatever slight, 
apparently irrelevant symptoms are present; 
which belies the extent and spread of cancer in 
this viscus. 

There is unfortunately a misconception still 
prevalent, and found in most of the surgical text- 
books, ‘that early cancer of the stomach can be 
diagnosed from signs and symptoms alone. That 
it cannot be so diagnosed in most cases, must be 
emphasized. It can only be suspected, and 
laboratory and clinical aids and x-rays are 
required, and are indeed essential, in establishing 
a definite diagnosis. As Moynihan (1928) 
emphasizes -‘there are no symptoms patho- 
gnomonic of early cancer of the stomach, the 
symptoms are suggestive, not conclusive \ 

In' the stomach, cancer sometimes appears 
furtively but may develop with shocking sudden- 
ness,, and with few symptoms may attain exten- 
snve dimensions' within a short space of time. 
Thus, for, example, there is the small group of 
patients who can never be saved, because the 
lesion metastasizes so early, the so-called rapidly 
metastasizing cancer of Jarco. 


In the more specialized clinics in the U.S.A. 
and Europe, immediate x-ray and laboratory- 
aids and gastroscopic -examination are requisi- 
tioned whenever symptoms relating to the 
gastro-intestinal tract are present for even 
single month. 

The first great 'problem of gastric cancer, 
therefore, is public education. The second and 
equally difficult problem for which the general 
practitioner is undoubtedly responsible, is. early 
diagnosis; as most of the patients go to him for 
primary relief. This early diagnosis as already 
stressed, is only possible if the average general 
practitioner is constantly cancer conscious. 
‘ Eternal vigilance is the price of safety.’ . It 
must be fully realized that to await the classical 
symptoms of cancer of the stomach is to await 
certain death. The post-mortem appearances 
of a fatal case with a history of increasing 
epigastric lump, cachectic and dehydrated, 
must be dismissed from our minds. We must 
picture our gastric patient as a well nourished 
apparently healthy individual who comes tp a 
doctor because he feels that he is not keeping 
quite fit. His sleep is disturbed; he is less 
energetic than he was; he is aware of malaise. 
Indeed he. is more likely to realize that he is 
not perfectly well than to think that he is ill. 
He may deny gastric disturbances entirely, and 
think that all he needs is a tonic. Nine times 
out of ten he is past forty. A gastro-intestinal 
x-ray series may prove expensive, but may 
save his life. 

In 1940, Pack and Livingstone extensively, 
reviewed world literature dealing with treat- 
ment of cancer of. the stomach, and sought to 
come to a conclusion on certain matters. The 
main points they wished to clear up were : (1) 
the percentage of applicability of gastrectomy 
in the total number of cases submitted to 
surgery, (2) the risks involved in this extirpa- 
tion of the cancer and (3) the effective results 
achieved when a gastrectomy is successfully 
performed. 

They found the following state of affairs : — 

Of every 100 patients with gastric cancer in the 
average American hospital, 50 per cent are found from 
the first in an inoperable condition and have to be 
discarded without any hope of salvage. This is the first 
loss factor. Of the remaining 50 who undergo a laparo- 
tomy, barely 25 are found resectable, so that the remain- 
ing 25 have no chance of a ‘cure’, though palliative 
measures like gastro-jej unostomy can indeed be under- 
taken. This we may call the second loss factor. 
Finally of the lucky 25 undergoing gastrectomy, 20 per 
cent, or 5 patients, do not survive the operation— this 
being the average resection mortality in America to-day. 
And this is not all; of the 20 patients who survive this 
acid test, two-thirds die -within 3 years, , three-fourths 
within 5 years and four-fifths by the end of the 10th 
year. This is then the final loss factor. 

Thus we have at the end only 3 to 6 definite 
cures of the 100 patients originally seen. 

Very correctly however Pack and Living- 
stone state that they assume two points 
of view with regard to the curability of gastric 
cancer. *A pessimistic view of the disease as 
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a whole, with only 3 to 6 per cent cures of the 
total patients seen, and an optimistic outlook 
of 20 to 30 per cent five-year survivals with- 
out recurrence, for those patients with resectable 
gastric cancers 
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agents. . It has no distinctive features to differ- 
entiate it from the indigestion of other origin. 
. goess is the best that a clinician can offer in 
about 25 per cent of early cases of gastric 
cancer; and a guess, as Lord Moynihan aptly 


CURES 



5-year cures of total 
patients seen. 


5-year cures among patients 
with a resectable tumour. 


Fig. 1. — Graphic presentation of prognosis for patients with different 

Livingstone.) 


5-year cures among patients 
with special types of 
resectable tumours (cancer 
still confined to stomach 
at time of resection). 

types of gastric cancer. (Pack and 


Walters, Gray and Priestley (1943) from 
the Mayo Foundation in reporting on their 
figures for the years 1907 to 1938, mention that 
58 per cent of the total number of patients with 
malignant lesion of the stomach were considered 
operable (the first loss factor being 42 per cent) , 
but that in only 45 per cent of these was the 
lesion resectable (the second loss factor being 
32 per cent of the whole group). This leaves 
us with 26 per cent of the original group 
observed. Of these 26 per cent, 16 per cent died 
in hospital as a result of the operation, leaving 
us with 22 per cent of the total number seen. 
(In 1940, the mortality rate for resection was 
brought down to 8.8 per cent, leaving us with 
24 per cent cases only.) 

Thus even with gastric surgeons as capable as 
Walters, Gray and Priestley (1943),. para- 
doxically enough no great increase in the 
number of gastric cancer cures occurs, because 
the difference in resection mortality of 10 per 
cent and 25 per cent means the saving of only 
3 to 5 more patients of the 100 originally seen. 
This is so because operative skill can improve 
only the figures for resectability of the tumour, 
and the operative mortality; but is unfortunately 
restricted in its application to the 25 to 33 per 
cent of patients with technically resectable 
cancers. The rest of the 67 to 75 per cent of cases 
can be saved only to a certain extent by the 
general practitioner who stands here at the 
cross-roads directing the stricken either to safety 
or to nemesis and destruction. It is he alone 
who can reduce this carnage of the first loss 
factor. Gastric cancer more often than not 
taken on the garb of benignancy and innocence 
in the early months of its existence, and' the 
indigestion caused by it in the early stages is 
identical with that caused by various other 


puts it, is a poor peg to hang a man’s life 
upon. 

As every physician knows, though as not all 
physicians remember, there are at least a dozen 
different clinical syndromes of early gastric 
cancer. Each one of these may lead the diag- 
nostician astray, and the first and second loss 
factors of from 67 to 75 per cent are grave 
reminders urging the physician to make a freer 
use of the various diagnostic aids available, 
before excluding cancer in this viscus. Stomach 
cancer is a surgical disease from the start, and 
as such should never be treated medically. 

Out of the first 7,000 cases seen at the Tata 
Memorial Hospital* only about 5,000 were cases 
of cancer. A diagnosis of carcinoma of the 
stomach was made in only 60 of these cases, 
giving a percentage of roughly one per cent of all 
cases seen at the hospital. These figures are 
much below those reported by others, especially 
from the west, and are not indicative of the 
true state of affairs as most of our cases are 
referred to us by doctors outside. 

Of these 60 cases, the lesions in 26 were either 
inoperable, and the individuals merely ^received 
palliative medical treatment; or the patients 
refused operation on the advice of their family 
physician. This makes a clean sweep of 44 per 
cent of the total cases seen, leaving us with only 
56 per cent of the original group. This is our 
first loss factor. This is the group from amongst 
whom we should be able to save a fair percen- 
tage. It is the aim of this paper to find ways- 
and means to accomplish this object. 

The remaining 56 per cent or 34 patients under- 
went an exploratory operation in the hope that 


♦This hospital exists for the purpose of studying; 
tumours, -so the proportion of cancer cases is very high. 
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a gastric resection might be accomplished. 
Among this group, there were 8 inoperable cases, 
and in each of these the incision was closed and 
nothing further attempted. Thus another 14 
per cent of the entire group was swept off the 
board. In an additional group of 8 cases, the 
lesion could not be surgically removed, but yet 
some form of palliative procedure was under- 
taken to by-pass the obstruction, so that a 
further 13 per cent of the total number of cases 
was lost as none of these can be claimed as 
' cures This leaves us finally with 18 cases 
(30 per cent) only, wherein a radical gastrectomy 
was accomplished. These 18 cases out of the 
total group of 60 were given a chance of cure; 
in other words, only 1 in 3 was offered radical 
treatment, and provided the patient survived the 
surgery, a sneaking chance of future existence. 

In an additional group of 14 cases, gastrec- 
tomy was performed on. account of a suspicious 
ar-ray appearance and clinical picture, but on 
pathological examination these turned to be 
non-cancerous. This series is not included in 
the present report. There was no death in this 
group. 

The surgical rate of gastric cancer thus works 
out to be 56 per cent and the resectability rate 
30 per cent, of the total number of patients seen 
here. Mr-o figures are obtained if 

the ■ • s calculated only from 

amongst those cases in which an operation in 
some form or another was performed; of 34 such 
cases the resectability rate works out to be 53 
per cent. 

The operative mortality rate in this series for 
all types of gastric resection for cancer was 27 
per cent, including 3 cases of total gastrectomy. 
If only cases of subtotal gastrectomy are taken, 
the mortality drops to 18 per cent. In the last 
6 months, 7 more cases were ‘ gastrectomized ’ 
with an improved mortality of 14 per cent, only 
one case being lost. These cases are not included 
in this report. No five-year survivals are being 


Of these 60 cases of gastric cancer, 40 victims 
were claimed from the male sex and 20 from the 
female, thus giving a ratio of 2 to 1 against the 
men. However, this ratio is roughly identical 
with that for general attendance at the hospital, 
so if the figures are corrected for attendance, 
cancer of the stomach can be said to have 
claimed an equal proportion of* males and 
females. The youngest individual of the series 
was a woman of 26, the youngest man thus 
afflicted being 27. The oldest was also a woman 
74 years of age. The oldest man was 73. The 
average age in men was 55 and in women 53. 

Grading of cases was done according to 
Broders' method. The pathological grading of 
cases in which a gastrectomy was done showed 
that the majority were of high malignancy, 
grade 3 predominating. Nine were grade 3; 
five were grade 2; two were grade 1 and two 
were grade 4, the most malignant. Out of these 
18, both patients of grade 4 are already dead; 
six of grade 3 are alive and well; four of the 
5 with grade 2 lesions and both the grade 1 
cases are well. This shows that cancer of the 
stomach falls in line with carcinoma elsewhere, 
the higher grade being more malignant and 
claiming more victims. 

We have thus a gloomy picture before us, 
which amply justifies a constant repetition of 
the difficulties that may prevent early diagnosis 
of gastric carcinoma. 

Within the last 10 years or so, a great 
improvement has been achieved in the operative 
mortality of radical gastrectomy especially 
when performed by a group of men working as 
a team in a hospital where special facilities are 
obtainable and ready at hand. This has been 
the experience even in a rich country like the 
U.S.A. where, generally speaking, no . lack of 
funds is seen. This is clearly demonstrated by 
Pack and Livingstone (1940) , and will be dealt 
with at greater length in a subsequent article 
by us. 


Groups I and II. 


Group III. 


Group IV, 



No treatment or non- 
surgical treatment — no 
cures. 



average 


Fig. 


Casual surgical treatment 
(general hospital) few 
resections — few cures. 



average 


Specialized surgery maxi- 
mum resections and -cures 
(Pack and Livingstone). 


2.— Number of patients undergoing gastrectomy for cancer in Hie U.S.A. as a whole. A study of ceneral 

conditions as contrasted to those in special clinics. uay ° ! genera 


claimed so far, because this hospital itself has 
yet to celebrate 5 years of its existence. 


Nowadays the mortality of/.subtotal gastrec- 
tomy has -been- brought down' to' a respectable 
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level in such specialized institutions, and this 
should encourage the patient as well as the 
general practitioner to entrust the case for 
radical surgery to a reputed specialist. It has 
been our unfortunate experience in some cases 
to find a patient with an early cancer refusing 
surgery merely because the family physician has 
impressed ori him that under no circumstances 
should he consent to an operation. There are 
no two opinions to-day with regard to treat- 
ment of gastric cancer. To choose between an 
ultimate 100 per cent mortality of medical or 
other treatment and the 10 per cent or 15 per 
cent operational mortality of radical surgery 
with some hope of radical cure should not be 
difficult. The nineteenth century ideas regarding 
mortality of a gastric resection should find no 
place with us to-day. Till very lately, St. John 
reported a mortality of 43 per cent, Oughterson 
52 per cent, and Maes and Boyce from New 
Orleans 51 per cent. However, with greater 
experience, more facilities and better team work, 
Balfour has reported a mortality of 5 per cent, 
and Yudine of Moscow 6 per cent. 

Going into the symptomatology of these cases 
we find that they can be readily divided into 
three broad groups : — 

1. The first group includes patients who com- 
plain of vague ill-health. No gastro-intestinal 
symptoms appear, and when the individual 
finally lands on the physician's door-step, he is 
already beyond help. An occasional case here 
and there may come early enough, but as a rule 
the root cause of all his troubles is missed. An 
astute practitioner should promptly investigate 
the gastro-intestinal tract of any patient at or 
beyond middle age who complains of failing 
health for the first time and shows no apparent 
cause for these symptoms. In this group, the 
chances of cure will remain remote until 
physicians in general bear this factor always in 
mind. Most cases from this group unfortunately 
seek medical aid very late, as they have no dis- 
tressing symptoms to complain of, and have been 
in excellent health all their lives. As a rule, 
they are very proud of their digestive abilities, 
and proclaim themselves to be gastronomical 
athletes like Napolean. Unfortunately, like 
that historical hero, they die of cancer of the 
stomach. 

2. The second group includes those cases in 
which debility and easy fatigue are associated 
at the outset with vague and ill-defined 
symptoms of dyspepsia. Patients of this group 
often complain' of being martyrs to indigestion, 
and dope themselves with ‘ dinner pills ’ and 
patent medicines galore, insulting both their 
digestion and other metabolic processes with 
fashionable diets, ‘ internal ’ baths and frequent 
bowel washes till they are well past the curable 
stage of this disease. . The chances of cure are 
better in this group than in the., first, but yet not 
promising enough, chiefly because, though diag- 
nosis is not completely obscured and rendered 


[Feb:, 1945 

difficult to make, it is seldom made within 1 the 
first .six months of the onset of symptoms. 

3. The third group which is unfortunately 
the smallest includes those individuals who have 
a definite history of gastric or duodenal ulcer 
for a period of months or years before the 
malignant character, of the lesion is recognized. 
Their symptoms are definitely acute enough to 
direct the attention of the attending physician 
to the stomach. Unfortunately even this does 
not save the patient many a time. He is treated 
as a case of peptic ulcer, and no care is taken 
to insist on x-ray examination of the gastro- 
intestinal tract. Some more unfortunate patients 
even have an x-ray plate taken, but the early 
malignant changes in the ulcer are not correctly 
interpreted. 

It will not be out of place here to stress once 
again that to exclude cancer of the stomach the 
surgeon or the radiologist should under no cir- 
cumstances take the amount of gastric acidity as 
a guide in coming to a diagnosis. In the presence 
of even a small filling defect in the gastro- 
intestinal series, a diagnosis of cancer of the 
stomach should be made, rather than excluded 
on the basis of a hyperacidity. It is much wiser 
to gastrectomize a few suspicious cases of gastric 
ulcer than to delay a radical operation even in 
one case of early cancer of the stomach. After 
all, a subtotal gastrectomy is the best treat- 
ment for a gastric ulcer, and the operative 
mortality of this operation for non-cancerous 
cases in good general health is never more than 
5 to 7 per cent, at the most. Certainly, if 
possible, further x-ray studies should be under- 
taken and the mucosal pattern thoroughly 
examined. Also whenever possible, a gastro- 
scopical examination and biopsy should always 
be done. However, in those cases where these 
additional examinations cannot be undertaken, 
we may stress once again that a gastrectomy is 
always the wiser and safer course to follow. It 
may seem that we are giving undue importance 
to this factor, but we have had cases where 
exactly this mistake has been made, and the 
patient has been referred very late. . In a few 
cases, the original x-ray picture was wisely taken 
early enough, but was misinterpreted in a most 
unwise manner, chiefly because the radiologist 
based his diagnosis on the gastric hyperacidity 
rather than on the x-ray appearance ; and the 
surgeon or physician did not dare to differ from 
the radiologist. We m'ay site the following case 
to bear out this statement : — . 

Case no. 447, T.M.H.—A 45-year-old 'Hindu female 
sought relief from epigastric pain of 2 years’ duration. 
The onset of pain was within one hour of taking food, 
and only occasionally followed by vomiting, with relief 
of pain. She consulted a doctor who prescribed some 
tablets for her. She felt a little better, but was never 
completely without pain. Two months later she again 
became worse, and this time the pains were more 
severe and of longer duration. .A gastric analysis was 
done and hyperacidity was found. This fact apparently 
caused the physician to rule out cancer of the stomach. 
She was given some more medical treatment but as 
she did not feel better she herself came to this hospital 
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3. . An alteration in . the peristalsis either 
hypermotility (rarely) , or an • absence of 
peristalsis from the involved area, or yet again' 
an anti-peristalsis in obstructed cases." 

4. Loss of flexibility on palpation during 
screening. 

5. Diminution in size of the stomach as in 
linitis plastica. 

6. A niche in the pre-pyloric region as pointed 
out by Hampton and Holmes of Boston. In 
90 per cent of such cases, they found carcinoma 
of the stomach. 

7. A widening of the space between the cardia 
and the top of the diaphragm (Holmes) . 

8. A niche along the greater curvature should 
always be suspected as being carcinomatous. 

9. Kirklin’s halo sign. The niche is seen on 
the lesser curvature. On upward pressure, a 
blank space is noted between the barium filling 
the crater and the rest of the stomach. This is 
due to a loss of the rugae in the immediate 
vicinity of the carcinomatous ulcer. 

10. Absence of rugal markings as made out 
with' a small amount of barium, on compression 
of the stomach under screening, and on the 
x-ray plate. 

These are amongst the more important signs 
which help in diagnosing a cancer of the stomach. 

Conclusions 

Symptoms of early cancer of the stomach are 
very trivial, and the usual textbook picture is 
found only in advanced cases due to secondary 
infection, and obstruction. By this time, the 
patient has lost his chance of cure. 1 The only 
hand that paints a perfect pathological picture 
is the hand of death.’ 

We must diagnose gastric cancer before 
definite symptoms arise. 'Just a little indiges- 
tion ’ in a middle-aged man or woman seen for 
the first time with a previously healthy digestion 
should always be fully investigated along these 
lines, and when in doubt, an exploratory laparo- 
tomy is clearly indicated. ‘ Just a little cancer ’ 
usually starts as 'just a little, indigestion’. 
Cancer-mindedness is the only straight and 
narrow path to an early diagnosis. 

Usually before pain arises, the patient com- 
plains of abdominal discomfort. He or she is 
not able to locate the area as in a peptic ulcer, 
but will often place the hand over the upper 
abdomen saying that his trouble is under the 
hand. ‘ Gas ’ is said to be the cause of his 
symptoms, and the clever ones complain of ' gas- 
tritis ’. 

Periodicity of the discomfort and apparent 
improvement with medical treatment do not 
exclude cancer of the stomach, which often 
masquerades . or starts as a peptic ulcer. A 
hyperchlorhydria is not an uncommon finding 
early in the disease^ Whatever the percentage 
of transition of benign into malignant ulcera- 
tion of the stomach, there is no doubt that some 
cases do undergo this dreaded change. 


X-ray investigations should never be omitted 
in these cases. A careful interpretation of these 
findings is of the utmost importance. An expert 
radiologist is an' important and essential member 
of the specialist team undertaking treatment of 
gastric cancer. 

At the first suspicion of cancer of the stomach, 
an exploratory laparotomy and radical surgery, 
if necessary, should be carried out. 

We shall close by quoting one of the late 
May os, ‘ Cancer, cure or console; to cure some- 
times, alleviate often, comfort always the best 
we can ever hope to do. 
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NUTRITIONAL DIARRHOEA 

By W. R. AYKROYD, mj>., sc.d., c.b.e. 
and 

C. GOP ALAN, m.b., b.s. 

( From the Nutrition Research Laboratories, Coonoor, 
S. India) 

Cases of chronic diarrhoea are common in 
South Indian hospitals. In a proportion of these, 
the etiology is clear; for example, thej r may be 
due to tuberculous enteritis or chronic amoebiasis. 
But when cases of known causation have been 
excluded, there remains a large group of obscure 
etiology. Patients in this group belong in general 
to the poorest classes, and are in a state of 
malnutrition. Microscopic examination of the 
stools yields negative results. They are usually 
treated with a fluid diet and astringents; hydro- 
chloric acid may be given in some instances. 
Such treatment may lead to some amelioration, 
but is on the whole unsatisfactory. 

The suspicion that defective diet can per se 
produce gastro-intestinal disorders including 
diarrhoea is justified by a number -of recorded 
observations. McCarrison (1921), working in 
Coonoor, produced a lethal diarrhoea in monkeys 
by feeding them on autoclaved rice diets. He 
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concluded that ' the health of tho gastro- 
intestinal tract is dependent on an adequate 
provision of accessory food factors ’ and further 
that 1 experiments with animals lead us to expect 
that acute intestinal disorders will be among 
the commonest of the consequences of deficient 
or ill-balanced food A number of other 
workers have observed diarrhoea in monkeys, 
pigs and other experimental animals fed on diets 
deficient in various vitamins. McKenzie (1940) 
described a condition in labourers in East Africa 
which he called 1 nutritional diarrhcea He 
noticed that the incidence of tho disease among 
estate labourers fell remarkably with an improve- 
ment in the diet. Rao (1942) produced in 
monkeys a chronic diarrhoea, associated with 
atrophic changes in the small intestines, by 
feeding the animals on ill-balnnecd rice diets. 
The pathological changes observed in the 
monkeys resembled those observed by McKenzie 
in human beings. Aykroyd (.1942) has drawn 
attention to the fact that the recorded death 
rate from 1 dysentery and diarrhcea ’ in the 
Punjab is usually from one-fourth to one-sixth 
that of Orissa, Central Provinces and Madras. 
The Punjab is a wheat-eating province with a 
relatively high consumption of milk ; while in 
the latter provinces rice is the principal or an 
import-ant staple ; and consumption of milk and 
protective foods in general is low. Iioilig (1943), 
working in Mysore, has described cases of 
chronic diarrhoea in malnourished patients which 
could be. benefited by the administration of 
nicotinic acid. 

A high incidence of diarrhoea invariably 
occurs in victims of famine. Porter (1SS9) in 
his interesting book 1 The Diseases of the 
Madras Famine of 1877-78 ’ reported that more 
than three-quarters of those dying in tho famine 
sheds in Madras were suffering from what he 
called the * alvino fluxes that is, dysentery and 
diarrhoea. In the early stages of the Bengal 
famine of 1943, so-called * famine diarrhcea ’ was 
the most formidable problem of medical relief. 


Clinical observations 

Previous to the present investigation, certain 
members of the staff of the Stanley Hospital 
Madras, had gained the clinical impression t-lmi 
nicotinic acid is of value in chronic diarrhocr 
occurring without obvious causation in mal- 
nourished subjects. A number of medical 
workers elsewhere in India had gained a simihu 
impression. The observations of Heilig have 
already been referred to. Poor rice diets imv< 
a low content of vitamins of tho B- group includ- 
ing nicotinic acid. In view of these facts, it, wm 
decided to carry out a systematic study of th< 
effect of nicotinic acid on cases of ohronh 
diarrhoea in the Stanley Hospital. 

A scries of cases of chronic diarrhcea presen tint 
themselves for treatment was investigated 
^ascs of diarrhoea of known causation, c.g, sprue 
chrome amcebiasis, tuberculous enteritis, etc. 


wore excluded after careful examination. Fifty- 
four eases of chronic diarrhoea which did not 
belong to any of the known groups were studied, 
and their response to nicotinic acid investigated. 

The investigation included complete clinical 
examination, and naked eye, microscopic and 
cultural examination of the ftveos. Fat analysis 
of the ficccs was done in 41 eases. In 42 eases 
fractional gastric analysis was carried out, this 
being repeated after treatment with nicotinic 
acid in 14 cases. Blood examinations were 
made in 46 cases. Four patients (picked at 
random) were r-rayed after a barium meal. In 
order to exclude the possibility of improvement 
due to rest in bed and change of diet, most 
patients wore kept under observation for 4 days 
without being given nicotinic acid. During this 
period, all treatment except placebos such as 
tlavourcd water by mouth or distilled water 
injections was withheld, and the usual hospital 
fluid diet, consisting mainly of arrowroot conjee, 
was supplied. Little or no improvement was 
observed under these conditions. Some patients 
were too ill to justify the withholding of treat- 
ment, which, as the investigation proceeded, 
showed itself to bo remarkably effective. These 
were given nicotinic acid immediately on 
admission. 

The fifty-four cases presented well-marked 
and uniform signs and symptoms. Tho condi- 
tion from which they were suffering, to which 
the not very satisfactory name ‘ nutritional 
diarrhoea ’ has been given, deserves recognition 
as a specific clinical entity. 

Incidence 

The patients belonged to the poorest classes. 
Only 3 cases in the series had monthly incomes 
per family of over Rs. 25. Thirty-one patients 
were living on monthly incomes ranging between 
Rs. 10 and Rs. 25. All the patients were ricc- 
caters, and prior to the onset of diarrheva, were 
mostly living on rice and vegetables without 
milk, meat or eggs. The majority of patients 
wore middle-aged; 43 .were between 25 and 50 
years, 3 were below 25 and 8 above 50; tho 
youngest was a child of 12 and the oldest a 
woman of OS. The great majority of patients 
belonged to the female sex; 43 patients of tho 
series were females and 11 were males. It must 
of course be observed that the nge and sex 
incidence of a disease in a group of hospital 
patients does not necessarily correspond with 
its age and sex distribution in tho general 
population. 

Table I 


Incidence according to age and sex 


Sex 

Below 

10 

10-20 

20-30 

30-40 

40-50 

Over 

50 

Mnles , , j 

0 

f 

0 

3 

5 

2 

1 2 

Females 

0 

3 

j 

10 

1 10 

i ' 

C 

1 
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Table II 


Incidence according to family income 


Below i 

Between 

Between 

Above 

Rs. 10 p.tn. 

Rs. 10 and 20 

Rs. 20 and 30 

Rs. 30 

31 

i 16 

5 

2 


Symptoms 

The onset of the disease was usually gradual. 
In 4 cases there was a history of some protracted 
febrile illness preceding the attack; in 3 others 
the disease followed on childbirth. In the rest 
of the cases, however, there was no history of 
such precipitating episodes. In the class of 
patient concerned, clear histories are of course 
difficult to obtain. The disease started with the 
patient passing one or two loose stools after food. 
As it progressed the number of motions gradually 
increased until, in a severe case, nearly a dozen 
motions might be passed in a day. Passage of 
motions was not associated with tenesmus. 
Abdominal pain and griping were absent, but 
vague abdominal discomfort was present in all 
cases. The patients often complained of gurg- 
ling noises in the abdomen. Soreness of the 
tongue, with inability to take hot spicy foods, 
was complained of by 49 patients at the time 
of admission; according to these patients the 
soreness became evident at about the same time 
as, or a short while before, the diarrhoea started. 
Twenty-five patients complained of swelling of 
the lower extremities; these cases had had 
diarrhoea for over two months when the swelling 
first started. The swelling was first noticed in 
the feet and gradually extended upward. The 
patients in general complained of weakness and 
inability to make an effort, but no history of 
mental change was elicited from patients or their 
relatives. • 


Signs 

All patients showed, varying degrees of 
emaciation. (Edema of the dependent parts was 
present in 25 cases. The oedema was of the soft- 
pitting, quick-filling type and shifted with the 
position of the patient, being always maximum 
in the dependent parts. The face was involved 
in only 2 cases. In 15 patients, the skin over 
the anterior and outer aspects of the legs showed 
•a dermatosis of the 1 crazy-pavement ’ type 
described by Nicholls (1940), with patches of 
epithelium of a darker colour than normal 
separated by fine and irregular fissures. In 2 
of these the outer aspects of the forearms were 
also involved. The hands, face and neck showed 
no involvement. There was no itching or 
sensation of burning- associated with this skin 
condition which was very different from the 
well-marked pigmented hyperkeratosis of ,the skin 
characteristic of pellagra. In the course of the 
investigation only one case was observed which 
presented dermatitis typical of pellagra on the 
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extremities, with symmetrical dermatitis of the 
skin of the cheeks.- The skin lesions in this ca«e 

ssssar aml " s 

Forty-nine patients presented evidence of 
glossitis. Three mam types of tongue lesions 
were observed : a hypertrophic type with the 
fungiform and filiform papilla?, red and pro- 
minent; an atrophic type with the papilla? 
ironed out and the tongue red and smooth; and 
a fissured type with the tongue showing atrophic 
changes and traversed by a number of longitu- 
dinal and transverse fissures. Combinations of 
these types were also seen. The hypertrophic 
type was more common in the early cases with 
diarrhoea of less than four weeks’ duration; while 
the other types were more frequently present- in 
the advanced and chronic cases. Other evidence 
of malnutrition was present in a few, cases. 
Eight patients showed angular stomatitis/ and 
one complained of night-blindness. Advanced 
xerosis was observed in only one patient, but 
muddy discoloration of the conjunctiva was 
present in most cases. 

Examination of the abdomen revealed slight 
fullness but no lumps or tenderness in any of the 
quadiants. The heart, lungs, nervous system 
and mental state were all normal. A hsemic 
bruit* over the precordium was common; - 
rhe motions were loose, and yellow or greenish 
yellow in colour. They were not foul and 
frothy, like the motions in sprue. Blood was 
absent^ Mucus was absent except in 8 cases 
in which traces were present. Microscopic 
examination showed no amoeba?, cellular, exudate 
or fat globules, Culture of the motions was 
negative for pathogenic organisms. Fat analysis 
of the motions invariably revealed a ( low 
normal 1 fat content (below 12 per cent) which 
contrasted significantly with the high fat content 
(over 45 per cent) of the faeces of sprue cases 
observed in the course of the investigation. 

- * The patients" presented varying degrees of 
anaemia, the anaemia being of the hypochromic 
type with colour index less than 1 in 43 cases, and 
of the macrocytic hyperchromic type in 3 cases. 
The leucocyte count and differential white cell 
count, which were done in a few cases, were 
normal. 

Gastric analysis after a test meal, which was 
carried out in 42 cases, showed total lack of free 
hydrochloric acid in the stomach in 28 cases, 
hypochlorhydria in 13 cases, and normal acidity 
in one case. ^ Tim response in 5 cases of achlor- 
hydria to histamine injection was studied. .In 
3 cases the achlorhydria was found to be 
histamine-fast; in the 2 others a slight response 
to histamine injection was obtained. 

- Radiographic examination • after & barium 
meal in 4 cases revealed marked hypermotility 
of the stomach, small intestine and large intestine- 
Thus, in ; one case, the barium had left the 
stomach in - 5 minutes, reached the ileo-csecal 
junction in 30 minutes, and the rectum in the 
fourth hour. 
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Table III 
+ * Clinical data 


Signs 


Number of 
cases 


Dmrrhcea . . . t 

Less than 6 motions a day 
Over 6 motions a day 
With mucus 

Without mucus .. ... . 

Of less than 2 months’ duration 
Between 2 to 6 months’ duration 
Over 6 months’ duration 

Gnossms 

Hypertrophic type 

Cases of this type of less than 2 months 
duration. 

Cases of this type of over 2 months 


54 

13 

41 

8 

46 
10 
31 
13 
+ 49 
- 5 
13 
9 

4 


duration. 

Atrophic and fissured types . . 

Cases of this type of less than 2 months 
Cases of this type of over 2 months , . 

(Edema 

Cases of oedema with, diarrhoea less than 


36 

1 

35 
+ 25 
— 29 
0 


..'2 months. . 

Cases of oedema with diarrhoea over 
2 months. 


25 


1 Crazy pavement' dermatosis 



+ 15 
— 39 


Anemia— 

Number investigated 
Microcytic hypochromic .. 
Macrocytic hyperchromic . . 
Gastric aciditt— 

Number investigated 
Achlorhydria 
Hypochlorhydria 
Normal 


46 

43 

3 

42 
28 
13 
* 1 


Response to nicotinic acid 

A striking response to the administration of 
nicotinic acid was obtained in 50 cases. In 
severe cases, 100 nig. of nicotinic acid were 
injected intramuscularly daily; In milder cases, 
50 to 75 mg. a day were given according to the 
severity of the case. Improvement was usually 
apparent after the third injection. The motions 
were reduced in number, and became more 
formed. Patients who passed over .10 loose mo- 
tions before treatment was begun usually had 
only 4 semi-solid motions after the third injec- 
tion. The diarrhoea was controlled within 12 
days in ail 50 cases, the patient thereafter 
passing only one formed motion a day. 

, Four cases failed to respond to the administra- 
tion of nicotinic acid. These were highly 
advanced and chronic cases in patients who had 
•had diarrhoea for over 6 months before coming 
into hospital." They were admitted in a state of 
emaciation with severe oedema. Injections 
of 100 to 150 mg. of nicotinic acid intramuscularly 
daily did not cause any improvement. Their 
general condition deteriorated steadily. Three 
cases died within 10 days of admission into 
nospital, and one case was removed home in a 
moribund state. 


Parenteral administration of nicotinic acid gave 
better results than oral administration, and in 
severe cases, the former seems necessary to obtain 
satisfactory results. In 5 cases of a severe 
type, no improvement was observed after giving 
300 mg. of nicotinic acid by mouth daily for 4 
days. A striking response was, however, 
obtained in these cases when 100 mg. daily were 
administered intramuscularly. In the milder 
cases, with 3 or 4 motions in the course of 24 
hours, for which 50 mg. by the parenteral route 
is a suitable dose, 300 mg. by mouth yielded 
equally good' results. In practice, it was found 
that in severe eases the injection of 100 mg. daily 
for 4 or 5 days until the motions were reduced 
in number to 3 or 4 in 24 hours and were 
becoming formed, and the oral administration of 
300 nig. daily for 5 to 7 more days, gave satis- 
factory results. 

Administration of nicotinie acid had no im- 
mediately beneficial effect on the oedema. The 
immediate result of controlling the diarrhoea was 
often to worsen the cedema. When the patient, 
after improvement in the diarrhoea, was put on 
the full hospital diet, the cedema gradually dis- 
appeared. Presumably the cessation of the 
diarrhoea removed a channel of fluid elimination 
and tended at first to make the cedema worse. 
It was noted that injections of thiamin had litttle 
effect on the cedema, which is probably the 
result of hypoproteinsemia induced partly by 
diarrhoea and partly by dietary deficiency. A 
low serum protein level was found in two cases 
with cedema, but in this investigation the problem 
of the causation of oedema was not specifically 
studied. 

The feeling of soreness of the tongue 
diminished during treatment. Patients who on 
admission were unable to tolerate spicy foods 
were able to take the full diet of the. hospital 
after treatment, with little discomfort. The 
glossitis showed varying degrees of improvement 
after treatment, but in no case did the tongue 
regain a completely normal appearance. In 
cases showing the ‘ crazy pavement ’ dermatosis 
no striking change in the skin condition was 
noticed. 

Repetition of the fractional gastric analysis in 
14 cases after nicotinic acid treatment did not 
reveal any change. The achlorhydria or hypo- 
chlorhydria persisted. Radiographic examina- 
tion after a barium meal, repeated after treat- 
ment in one case, showed a return of intestinal 
motility to normal, or almost to normal. In this 
case after treatment, the head of the barium 
meal reached the ileo-csecal junction in the fifth 
hour. 

Recurrence 

Eleven cases re-appeared in hospital within 
two months of their discharge with recurrence of 
diarrhoea; these were again treated with nicotinic 
acid and showed the same striking improvement. 
No doubt on discharge from hospital they 
returned to the same inadequate diet as they had 
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consumed previous to admission.. Tt appears 
that a maintenance dose of nicotinic acid, or a 
general improvement in the diet, is necessary to 
prevent recurrence. 

Typical case records 

1. Patient B., female, 30 years. Admitted on 21st 
September, 1943, with diarrhoea of 6 months’ duration, 
passing 10 loose motions a day without blood or mucus. 
Complained of soreness of tongue for 6 months. 
Motions not foul and frothy. Mo amoebae, cellular 
exudate or fat globule found on microscopic examination, 
and culture of the feces was negative. Fat analysis 
gave total fat 12 per cent. Histamine-fast achlorhydria 
present. Tongue glazed, red and smooth in the centre. 
RJB.Cs. 2.4 million. Hb. 32 per cent. On 24th Septem- 
ber, 1943, patient was still passing 9 loose motions 
daily. On 25th September, 1943, she was given 75 mg. 
nicotinic acid intramuscularly, and the injection was 
continued daily until 2nd October, 1943. After 3 days 
of treatment, the number of motions was reduced to 4, 
and on 1st October, 1943, the patient had one formed 
motion, the first normal motion in 6 months. She was 
given 300 mg. nicotinic acid by mouth for 3 more 
days. Treatment was stopped on 6th October, 1943, 
and the patient was discharged on 8th October, 1943. 
Until 29th September, 1943, she was given the fluid 
diet of the hospital consisting mainly of arrowroot 
gruel and barley water. Thereafter until 2nd October, 
1943, she was given bread in addition, and from 2nd 
October, 1943, until the dale of discharge, she received 
the full diet of the hospital, e.g . rice sambar (vegetable 
soup with dhal) and butter-milk. The achlorhydria 
persisted after treatment. 

On 24th November, 1943, the patient returned to hos- 
pital with recrudescence of diarrhoea. She was passing 4 
or 5 loose motions a day. She was given 50 mg. 
nicotinic acid intramuscularly for 6 days and was dis- 
charged with the diarrhoea controlled. 

2. Patient D. } female, 65 j r ears. Admitted on 22nd 
December, 1943, with a history of passing loose motions 
without blood or mucus 10 to 12 times in the day. No 
tenesmus, abdominal pain or griping. Soreness of the 
tongue for 2 months, that is, since the diarrhoea started. 
CEdema for one month involving the feet, ankles and 
legs. No aipcebse, cellular exudate or fat globule in 
the stools, which were not foul or frothy. The total 
fat in the motion was 9 per cent. Achlorhydria was 
present. RJ3.Cs. 2.1 million; Hb. 30 per cent. On 26th 
December, 1943, the patient was given 75 mg. nicotinic 
acid intramuscularly and the injection was repeated 
daily until 2nd January, 1944. The patient was on the 
fluid diet referred to above (case 1) until 29th Decem- 
ber, 1943. Thereafter bread and boiled eggs were 
added, and from 1st January, 1944, the patient received 
the full hospital diet. The number of motions was 
reduced to 3 by the 28th, and from the 1st the patient 
began having one formed motion daily. Achlorhydria 
persisted. The cedema became worse during the early 
stages of treatment and involved the thighs. Berin 
(25 mg. of thiamin intramuscularly) was tried for 
4 days without producing increased diuresis or subsi- 
dence of cedema. The patient was discharged on 18th 
January, 1944, with the diarrhoea controlled .and the 
oedema considerably reduced. The soreness of the 
tongue also diminished, but the tongue, though appear- 
ing less red and raw, continued to present a smooth 
glazed appearance. 

The patient returned on 5th April, 1944, with a 
history of passing 4 to 6 loose motions a day. She 
was given 75 mg. nicotinic acid intramuscularly for 
6 days, and the diarrhoea again disappeared. 

3. ' Patient D/, female, 45 years. Complained of 
diarrhoea of 6 months’ duration with about 6 motions 
a day. No amoebae, cellular exudate or fat globules in 
feces.* Total fat 6 per cent. Complained of soreness 
of tongue for 6 months. Tongue red, smooth and 
atronhic (Edema of lower extremities for 2 months. 
Achlorhydria present. RH.Cs. 2.4 million; Hb. 36 per 


cent. Given 300 mg. , nicotinic acid by mouth for 

4 days.^ No improvement occurred. Thereafter 100 mz 
were given intramuscularly ' for 4 days, at the end of 
which the number of motions was reduced to 2 and the 
motions were becoming formed. The administration of 
300 mg. nicotinic acid by mouth was .continued for 

5 more days. The diarrhoea disappeared. The achlor- 
hydria and the cedema persisted. 

4. ; Patient M., female, 15 years. Living on monthly 
family income of Rs. 15 per mensem. Admitted on 
7th December, 1943, with, diarrhoea of 2 months’ 
duration. History of delivery 3 months previously. 
Tongue red, papilfe prominent. Motions not foul or 
frothy. No amcebse or fat. Culture negative for 
pathogenic organisms. Hypochlorhydria present. On 8th 
December, 1943, the patient was given 75 mg. nicotinic 
acid intramuscularly and the injection was continued 
daily until 16th . December, 1943, by which time the 
patient was having one formed motion a day. The 
tongue was less sore and the patient was able to take the 
full hospital diet. She was discharged on 21st Decem- 
ber, 1943, with the diarrhoea completely controlled. 

5. Patient D., male, 38 years. Admitted on 21st 
January, 1944, with diarrhoea of 3 months’ duration. 
Passing about 15 motions a day without blood or mucus. 
Tongue red and smooth, the papilfe being ironed out. 
Motions not foul or frothy. No amoebae, fat or cellular 
exudate. Total fat 8 per cent. Culture was negative 
for pathogenic _ organisms. Achlorhydria present, but 
histamine injection caused the appearance of free hydro- 
chloric ^ acid, in the £-hour specimen. Given 75 mg. 
nicotinic acid intramuscularly on 24th January, 1944. 
The injections were continued daily until 30th Januaiy, 
1944, by which the patient was passing one formed 
motion a day. Achlorhydria persisted after treatment. 

6. Patient L., female, 12 years. Admitted on 14th 
October, 1943, with a history, of diarrhoea of over 

6 months’ duration. Passing about 15 motions a day. 
Tongue red and smooth. Motions not foul or frothy. 
No amoebae or fat on microscopic examination. Hypo- 
chlorhydria present. .(Edema of lower extremities for 
3 months. Complained also of night-blindness. Had 
'muddy’ conjunctive. On 15th October, 1943, 75 mg. 
nicotinic acid were given intramuscularly and the injec- 
tion was continued until 22nd October, 1943, by which 
the patient was passing one formed motion a day. No 
immediate improvement of the cedema was observed. 

7. Patient D., male, 26 p years. Admitted on 4th 
November, 1943, with a history of diarrhoea of over 
8 months’ duration. Passing over 15 motions a day. 
Tongue red and smooth, with fissures. (Edema of the 
lower extremities present. Motions not foul or frothy. 
No amoebae or fat on microscopic examination. Total 
fat in feces 6 per cent. Culture of feces was negative. 
Histamine-fast achlorhydria present. On 6th Novem- 
ber, 1943, the patient was given 100 mg. nicotinic acid 
intramuscularly and the injection was continued daily 
until 19th November, 1943. After some initial improve- 
ment the diarrhoea persisted and patient was removed 
home in a moribund state. Nicotinic acid failed to 
stop the diarrhoea in this advanced and chronic case. 

8. Patient C., female, 36 years. Admitted on 2oth 
November, 1943, with a history of diarrhoea of over 
6 months’ duration. The patient was grossly emaciated. 
Tongue was red and atrophic and the feet, legs and 
thighs were cedematous. Achlorhydria present. Motions 
not foul and frothy. Contained no amoebae, fat globules 
or cellular exudate, and culture was negative. The 
patient was given 100 mg. nicotinic acid intramuscularly 
on 26th November, 1943, and this was continued until 
4th December, 1943. The patient’s general condition 
deteriorated steadily, the diarrhoea persisted and she 
died on 4th December, 1943. 

Discussion 

The salient points about the condition- des- 
cribed in this paper include the following : it 
occurs in the poorest section of the community 
living on grossly deficient diets; it is associated 
with glossitis which occurs either simultaneously 
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with the diarrhoea or precedes the onset of the 
latter; patients are usually in a state of severe 
malnutrition or even emaciation, oedema being 
present in a high proportion of cases; the adminis- 
tration of nicotinic , acid produces immediate 
improvement. All these facts suggest that it is 
a food deficiency disease, presumably related to 
insufficient intake of nicotinic acid. We have at 
present, however, no knowledge of how nicotinic 
acid deficiency actually produces diarrhoea or 
of how nicotinic acid exerts its curative, effect. 
One of the constant features of the condition is 
achlorhydria or hypochlorhydria. It has been 
suggested (Sydenstricker, 1941) that chronic 
lack of nicotinic acid may lead to reduction of 
gastric acidity, and, further, that impaired 
gastric acidity may interfere with the absorption 
of nicotinic acid. In this way a vicious circle 
could be created. It is clear, however, that the 
diarrhoea is not due to loss of the 1 acid 
barrier’ of the stomach leading to intestinal 
irritability, since the achlorhydria or hypo- 
chlorhydria persisted after the diarrhoea had 
been controlled by the injection of nicotinic acid. 
Moreover, administration of hydrochloric acid, 
a form of treatment sometimes adopted in cases 
of this nature, is not of much value. 

The condition of the tongue may be an index 
of changes throughout the intestinal canal, lead- 
ing to failure of absorption and to intestinal 
irritability. Clearly, however, atrophy of the 
mucous membrane of the intestines could not 
disappear in a few days on treatment with 
nicotinic acid. The rapid amelioration of the 
diarrhoea suggests some functional disturbance 
of the nervous mechanism controlling intestinal 
peristalsis. This may be associated with changes 
in the intestinal wall. 

The disease differs strikingly from sprue, of 
which 5 cases were encountered in the course 
.of the investigation. The motions were not the 
foul, frothy motions characteristic of sprue; no 
fat globules were found on microscopic examina- 
tion and the fat content was found to be within 
the lower limits of normal. The associated 
ansemia was of the microcytic hypochromic 
type. The total fat content of the feces of the 
sprue cases referred to was over 45 per cent. 
Contrary to the . findings of Manson-Bahr 
(1941),. nicotinic acid given alone was relatively 
ineffective in the cases of sprue. It appeared to 
reduce the number of motions, but their essential 
character remained unaltered and the patients 
continued to lose weight. It was also noted that 
a. combination of nicotinic acid and riboflavin 
did not yield better, results than nicotinic acid 
alone in the sprue cases. On the other hand, 
good .results were obtained with injections of 
crude liver extract. It .was found necessary to 
give much more massive doses of liver extract 
than the doses recommended for pernicious 
ansemia. In one of the sprue cases, in which 
good results were later obtained with crude liver 
extract, the patient was still losing weight and 
. passing characteristic sprue-like stools after 


treatment with nicotinic acid and riboflavin for 
36 days during which 3,100 mg. of nicotinic acid 
were injected by the intramuscular route, 
1,800 mg. of nicotinic acid given by the mouth 
and 36 mg. of riboflavin given intramuscularly. 
The observation that the dose of crude liver 
extract needed is greater than that required in 
pernicious ansemia is in accordance with the 
experience of Rhoades and Miller (1934). In 
one of the sprue cases which had relapsed, 
after what now appears to be inadequate treat- 
ment, 4 c.cm. of liver extract daily for a fortnight, 
and 4 c.cm. twice a week for 4 weeks thereafter, 
were found necessary to control the disease. 

The relation of ‘ nutritional diarrhoea ’ to 
pellagra is a question of considerable interest. 
Only one of the classic signs of pellagra- 
dermatitis, diarrhoea and dementia — was present 
in the condition described in this paper. The 
word pellagra implies a characteristic skin lesion. 
Thirty-nine of our cases showed no skin changes, 
and the crazy pavement dermatosis present in 
15 was quite unlike pellagrous dermatitis, and 
did not respond to nicotinic acid. There was no 
evidence of mental disturbance. It might be 
argued that nutritional diarrhoea is in fact early 
pellagra, and that the signs and symptoms 
characteristic of pellagra might appear. in cases 
of long duration. But, against this, several of 
the patients had been suffering from diarrhoea for 
over 6 months before admission to hospital and 
in the state of advanced emaciation in which 
they presented themselves could scarcely be 
called early cases. The problem of the rarity of 
classical pellagra among rice-eaters in India has 
been discussed by Aykroyd and Swaminathan 
(1940). They pointed out that poor rice diets 
are often as deficient in nicotinic acid as diets 
based on maize products associated with 
classical pellagra. 

The present investigation shows that nicotinic 
acid deficiency does occur in rice-eaters, and is 
indeed a common and serious condition. Why 
the clinical picture associated with nicotinic acid 
deficiency in rice-eaters differs from classical 
pellagra is a problem for further investigation. 

Reference has been made earlier to the severe 
diarrhoea common in emaciated victims of 
famine. So-called famine diarrhoea is not a 
single clinical entity; a number of causative 
factors are involved. Its relation to the condi- 
tion described in this paper is not clear, but it 
is not unreasonable to suppose that nicotinic 
acid deficiency plays a part in producing the 
intestinal fluxes associated with famine. Some 
of the patients in the present series showed a 
considerable degree' of emaciation and resembled 
in appearance famine victims. 

The discovery of a pathogenic agent in cases 
of. chronic diarrhoea associated with malnutrition 
does not exclude the possibility of co-existent 
nicotinic acid deficiency. This again is a 
problem for .further investigation. 

Finally, it may be remarked that ‘nutritional 
diarrhoea ’ is not a very satisfactory name for 
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the condition of which a preliminary account is 
given in this paper, since the term ‘nutritional’ 
is vague. We have not, however, been able to 
.think of a better name. ' 

<S ummary 

1. A group of 54 cases of chronic, non- 
infective, non-fatty diarrhoea was investigated 
in the Government Stanley Hospital, Madras. 
The condition, to which the name ' nutritional 
diarrhoea has been given, is associated with 
emaciation, glossitis, hypochlorhydria or achlor- 
hydria and microcytic aneemia, and seems to be 
a definite clinical entity. 

2. Nutritional diarrhoea was more commonly 
found in females than males. All patients 
belonged to the poorest classes and were living 
on rice diets deficient in quantity and defective 
•in quality. 

3. The intramuscular injection . of nicotinic 
acid produced striking and rapid improvement 
in most cases. Nicotinic acid by mouth was 
less effective, but was successfully, used in mild 
cases, and in severe cases after initial improve- 
ment had been produced by the intramuscular 
injection of the vitamin. 

4. Patients tended to relapse a. few months 
after leaving hospital and returning to their 
usual diet. 
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FULMINATING OR MALIGNANT . 
CEREBRO-SPINAL FEVER 

By INDRA JIT, m.r„ b.s. 

Demonstrator, K. E. Medical College, Lahore - 
and ’ 

S. D. CHUGH, l.s.m.f. (Pb.) 

In-charge Women’s Section, Civil Hospital, Shorkot 

Sporadic cases of a fulminating type of cere- 
bro-spinal fever started occurring in the small 
town of Shorkot with a population of about 
8,000 and its neighbouring villages in the month 
of February 1943. The illness was so severe and 
death occurred so early, usually within 12 or 
24 hours of the onset, that most intensive treat- 
ment was necessary. A mysterious disease was 1 
said to have broken out in this locality and the 
public was greatly alarmed. By the 15th April, 
1944, 74 patients were examined and treated by 
us and about half the number was treated by 
hakims and other unqualified practitioners,- with 
hopeless results. A mild epidemic may be said 
to have occurred in the locality. Four cases of 
ordinary cerebro-spinal fever were also seen, 
and have not been included in this series. • 

Although epidemics of diseases which resembled 
cerebro-spinal fever have been described during 
the last three centuries, a classical description 
of the disease was given first by Vieusseux of 
Geneva in 1805. Severe cases were characterized 
by purpuric eruption. 

In India, and Burma, only one such epidemic 
has been reported previously. Maitra and Sen 
Gupta (1940) quoting from the Report on the 
State of Public Health in Burma for 1937 report 
the possible occurrence of an epidemic of ful- 
minating cerebro-spinal fever in four village 
tracts in Haka subdivision, Chin Hill, Burma, 
in 1937. In this epidemic, there were 103 deaths 
in three months and a half, but no record of 
the true nature of this disease is available. 

Epidemiological observations 

1. Season . — The seasonal incidence for 1943 
showed that the maximum number of cases 
occurred in the month of April, when the locality 
is quite hot. Cases were also met with in the 
months of June and July which are very hot 
and dry. The disease seemed to die but in the 
following three months, again flaring up in the 
later part of winter. 

The graph below shows the seasonal incid- 
ence. 

2. Overcrowding . — Out of 74 cases, 42 came 
from villages and widely . separated' huts in the 
fields and open places. Glover (1918) during 
the last war showed that an adequate space of 
more than 2£ feet between the beds, reduced the 
morbidity of the cerebro-spinal "fever case to a 
minimum. In our series, overcrowding does not 
appear to have been of any importance. The 
locality being in. one of the hottest districts of 
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the Punjab, most of the people slept in the 
open, especially during the month of April. 



Half of the cases reported from the town 
actually came from outskirts where there could 
not be any overcrowding at all. 

3. Age . — In the epidemic at Shorkot, the 
youngest patient was a child of three, and the 
oldest was a man of sixty-five. No case occurred 
amongst infants. The maximum number of cases 
occurred in the age group of 21 to 30 years. 

The following table shows the- age incidence 
of this epidemic in detail : — 


1 

’ Age 

Number of 
cases 

! 

Age 

j 

Number of 
cases 

M - . i 

4 

21-30 

i 

22 

6-10 

6 

31-40’ 

7 

11-15 

16 

41-50 

4 

16-20 

13 

Over 50 . . 

! 2 


4. Sex .- — More common in men than in 
women, in the proportion of 5 : 2. 

5. Individual susceptibility . — The spread of 
the disease is by droplet .infection, but why a 
particular person gets the disease although he 
may be living under ideal hygienic conditions, is 
not understood. Usually a second case does not 
occur in the same house.- - But we know of a 
family in a- small village where three persons 
treated by hakims died in quick succession, and 
the fourth recovered with chemotherapy. In our 
series, in one family, a second case occurred after 
six months, and the brother of another patient 
was said to have died of this disease three 
months earlier. We _ suggest the. possibility of 
individual susceptibility in this connection. 

Laboratory findings 

. The locality being highly malarial, cases of 
cerebral malaria occur .quite frequently, all the 


year round. The cases of cerebro-spinal fever 
could easily be mistaken for cerebral malaria 
on clinical examination alone. In the first case 
brought to our notice, the blood- examination did 
not show any malarial parasite, but revealed 
neutrophilia. A lumbar puncture and examina- 
tion of the cerebro-spinal fluid revealed the true 
nature of the disease. _ 

The fulminating type is essentially a septi- 
csemic condition to start with, involving the 
leptomeninges secondarily. We could not do 
blood culture. In one case, the patient had a 
temperature of 106.5°F. but the cerebro-spinal 
fluid was not turbid and showed no pus cells or 
micro-organisms on the first day. There was 
well-marked polymorphonuclear leucocytosis. On 
the second day the fluid became turbid with 
pus cells and meningococci. We could not con- 
firm the view that meningococci of low virulence 
are readily taken up by phagocytes, and that 
these cases in which the organisms were mostly 
intra-cellular were mild ones and vice versa; nor 
was there any relation between turbidity or the 
number of micro-organisms seen in the fluid and 
the severity of the disease. Some cases which 
proved fatal showed the cerebro-spinal fluid 
only a little hazy with a few micro-organisms; 
on the other hand in one patient who died two 
hours after lumbar puncture, the fluid; was full 
of micro-organisms mostly extra-cellular. As 
a rule, intra-cellular micro-organisms were not , 
abundant, and they could also be seen lying 
singly. In three cases the fluid was yellowish 
but without any red cells. 

The cerebro-spinal fluid becomes very thick 
and slimy in cases of pneumococcal meningitis, 
but in cases of cerebro-spinal fever, the fluid 
remains usually thin enough to be readily 
drawn out through a lumbar puncture needle. 

In one case, however, which ended fatally 
in spite of treatment, the fluid had become so 
thick and slimy that it could not be drained at 
all. The smear examination did not show any 
pneumococci but revealed the presence of 
meningococci. A similar case has been communi- 
cated to us by Dr. Ajmal of Infectious Diseases 
Hospital, Lahore. 

Blood . — All the cases showed marked poly- 
morphonuclear leucocytosis to start with. 
Average total count was about 15,000 and poly- 
morphs about 85 per cent. No blood film showed 
any diplococci. 

A complement fixation test with sera of 
patients as advocated by Cruickshank (1941) is 
said to be a useful test in doubtful cases. This 
test could not be carried out due to lack of 
equipment in an out-of-the-way place where the 
epidemic occurred. 

Clinical features 

In our series, _ there was no single sign or 
symptom on which one could base a diagnosis 
The only definite way to establish it was to do 
a lumbar puncture and examine the fluid; • . - 
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A typical case . — R. R., 25, H. M. (case 9) was 
quite well till 11 p.m. on 8th April, 1943, when he went 
to. bed. At 4 a.m. on 9th April, 1943, he woke up, being 
seized with sudden high temperature and rigor. He 
vomited twice and at 5 a.m. started complaining of 
headache. He became comatose rapidly at noon. 

- .Examined at 4 p.m. the same day he had no rash, no 
stiffness , of the neck, reflexes absent, pupils dilated, 
cornea insensitive, pulse 130 weak, respiration 26, 
temperature 103.2 D F. in axilla. 

The patient recovered consciousness slightly, 12 hours 
after starting the treatment, and was able to take the 
drug by mouth after 24 hours. 

It will be of interest to note that in one case of 
our series (case 32) the trouble started with 
pain in the right index finger, spreading from 
there to the right shoulder and then all over the 
body, with severe headache. He became com- 
pletely unconscious within 11 hours of the onset 
of the illness. He could easily flex his neck 
three hours before becoming comatose. 

No case of our series developed purpura or any 
other skin eruption. The purpuric rash is said to 
be characteristic of the fulminating type of 
cerebro-spinal fever (Banks and McCartney, 
1943). 

The following table shows the signs and 
symptoms in 74 cases : — 




Cases 

1. 

Sudden high temperature (above 102 °F.) 

.. 48 


High temperature without rigor 

.. 17 


Low temperature (below 102°F.) 

.. 9 

2. 

Headache — 



Severe 

.. 3 


Slight 

.. 53 


Absent 

.. 17 


Not known 

.. 1 

3. 

Nausea and vomiting — 

. . 43 


Present 


Absent 

.. 31 

4. 

Stiffness of the neck — 



Marked 

.. 3 


Slight 

.. 46 * 


Absent 

• » 25 

5. 

Unconsciousness — 

Coma : 

.. 38 


Within 12 hours 


Within 24 hours 

.. 21 


Within 48 hours 

Resistant stupor : 

.. 4 


Within 12 hours 

4 


Within 24 hours 

.. 5 


Within 48 hours 

. . nil 


Absence of unconsciousness 

.. 2 


Stiffness of the neck and nuchal rigidity were 
usually so slight that one almost missed it. The 
best way to elicit this in a conscious patient 
was to ask him to touch his chest with his chin. 
It was found to be difficult. In 3 cases where 
stiffness was not present at all, it became marked 
after lumbar puncture, and in 2 cases it 
increased after lumbar puncture (although the 
general condition improved) but disappeared 

later on. . 

Kernig’s. sign was present more . or less m all 
the cases' which showed stiffness of the neck, 
but this 'too was a very unreliable sign and was 
present in a slight degree. Stiffness could also 
be elicited in several cases which did not show 


any change in the cerebro-spinal fluid. ' Of four 
children, two had convulsions. Reflexes did not 
show any uniform peculiarity. Several cases 
had conjunctival redness. With the exception 
of one, no case developed delirium before 
becoming comatose. 

Treatment . — The first 8 cases of our series 
were treated with full (Banks’ schedule) doses 
of sulphapyridine and lumbar puncture; there 
Were five deaths. Thereafter antiserum was 
added with extremely encouraging results. The 
town being situated far away from a railway 
station, and with bad road communications, at 
times no serum ivas available in the market, 
depriving six. more cases of its benefit. 

The following chart shows the mortality rate 
in our series : — 


Number 
of cases 
treated 

Moribund 
when first 
seen 

Cases 

who left : 
treatment 

Died 

Mortality 

rate, 

per cent* 

Without 

serum 

14 

1 

Nil 

10 

71.4 

With 

serum. 

60 

2 

4 . 

5 

8.9 


* Excluding cases who left treatment. 


Since the entire course of the disease may 
not be more than a few hours, the .earlier the 
treatment is started the better are the chances 
of recovery for the patient. All patients (11 
cases) who received treatment before becoming 
fully .comatose recovered. Even in patients 
who looked moribund, energetic treatment was 
sometimes able to save the life. Case 16 
was almost dying, with no pulse, irregular 
respiration, dilated pupils with no corneal reflex, 
but recovered. Energetic and full treatment 
will also prevent complications and sequelse. 
The giving of small doses of drugs in chemo- 
therapy is harmful as it tends to make the 
organisms drug fast. Essentials of treatment 
are lumbar puncture, antisera and sulpha- 
pyridine. 

To start with the lumbar puncture was. per- 
formed and as much fluid as possible was 
removed till it came out at the rate of about 30 
to 40 drops a minute. In children an ordinary 
intramuscular needle served the purpose. If the 
fluid was under great tension and more than 
40 c.cm. of fluid could be withdrawn, lumbar 
puncture was repeated within 12 hours, other- 
wise after 24 hours, and repeated daily till the 
fluid became absolutely clear and free from pus 
cells. 

Sulphapyridine . — In our series, we gave to a 
comatose patient 2 grammes of soluble M&B 693 
sodium (Dagenan) intravenously in 20 c.cm. of 
distilled water very slowly and at body tempera- 
ture and 2 grammes intramuscularly. There- 
after one gramme was either given by vein or 
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intramuscularly four-hourly day and night for 
3 or 4 clays on an average till the patient became 
perfectly conscious and free from most of his 
complaints. The drug was given by mouth as 
soon as he was able to take and retain it. 
Within the first 24 hours, the patient received 
9 grammes of the drug and thereafter 6 grammes 
daily. The dose was then reduced to 6 to 8 
tablets a day for another 4 to 5 days. 

Dosage in children . — The usual method of 
calculating the dose has been to give one 
gramme for every 5 lb. of weight in infants and 
one gramme per 10 lb. in children and 20 lb. in 
adults in 24 hours, but half the 24 hours’ dose 
must be given as soon as the case comes under 
observation. Banks’ schedule (1939) which has 
been adopted by the Ministry of Health in 
England is as follows : — 


Age period in years 0-1 2~4 5-9 10-14 15 and 

inclusive. over 

Daily amount in 3 4* 6 7J 9 

grammes. 


Crushed tablets could also be introduced into 
the stomach with a stomach-tube or nasal 
catheter. If required, the drug could also be 
given in the form of an enema. 

Blood examination of the patient was done 
to start with and on alternate days for agranu- 
locytosis, and the dose reduced if required. 
Nicotinic acid in the form of pelonin tablets 
(Glaxo) was administered in 50 mg. doses for 
4 to 5 days after the third or fourth day as a 
matter of routine. The treatment with M&B 
693 was continued till all the symptoms subsided, 
the leucocyte count became normal and the 
cerebro-spinal fluid became clear and free from 
pus cells. Usually this required seven to eight 
days. In some cases as much as 50 grammes of 
the drug were given without ill effects. None 
of the patients developed hsematuria. 

Plenty of fluids must be given to avoid ill 
effects of the drug. Johnstone and Forgacs 
(1941) have described 5 cases in which there 
were cerebral symptoms, identical with those of 
meningitis, produced by heavy doses of sodium 
sulphapyridine. This should be kept in mind. 

Except for vomiting and nausea none of our 
cases showed intolerance to the drug. Rash due 
to the drug occurring in the course of treatment 
should not be confused with recrudescence of the 
disease. 

An (is civ.- — Polyvalent meningococcal anti- 
serum prepared by the Bengal Immunity 
Company and Bengal Chemical Works was used. 
40 c.cm. on the average was used intrathecally 
after the first lumbar puncture, the actual 
nunnfify depending upon the amount of the 
m.,u wi,',urawn. Antiserum was injected daily 
lor three or four days; in urgent cases, 10 to 
M c - cm - given intravenously as well. The 
serum should be given with due care. It must 
De given at body temperature and very very 


slowly. In one case while the scrum was being 
given on the fourth day, the patient who other- 
wise was progressing satisfactorily got a con- 
vulsive fit and developed complete unconscious- 
ness, from which she recovered after 5 days. 
She had never had any serum before. We 
think the serum was given rather quickly as 
the patient was struggling a lot and not co- 
operating. 

Meningococcal antitoxin was not used. 

General treatment . — Cortical extract was not 
used. Coramine injections and intravenous 
glucose saline were given when necessary, and 
were found to be extremely helpful. 

None of our cases showed any -abscesses after 
intramuscular injections of the drug. 

Complications and their treatment 

1. Delirium. On the second day of the 
treatment patients usually recovered conscious- 
ness to a large extent, but many cases became 
very restless and boisterous. It became very 
difficult to control them for lumbar puncture. 
Patients were put on barbiturates and bromides. 
Gardcnal in half-grain doses with chloral- 
hydrate and potassium bromide, or paraldehyde 
was found to be quite effective. 

2. Excruciating pains in back joints and 
limbs. They became marked in many eases on 
the second day or the third daj r of treatment, and 
were successfully treated with the usual drugs. 

3. Painful swelling of the joints. This 
appeared in 14 cases but subsided within four 
or five days of general treatment. It did not 
require any special treatment. Usually the 
fingers, wrist and elbows were involved, rarely 
the knee joints. 

4. Vomiting and nausea. It was also a 
troublesome complication in a large number of 
cases. Sodium bicarbonate, hydrocyanic acid, 
mustard plaster, chloretone, ice, etc., were found 
to be effective. In intractable cases, intra- 
venous administration of 5 per cent glucose or 
sodium bicarbonate solution was found to be 
useful. 

5. Herpes labialis. It appeared in fifteen 
cases, and did not require any special treatment. 

6. Only one patient developed internal squint 
of the right eye, but recovered subsequently. 

7. One case developed deafness. 

No other case developed any complications 
such as cranial nerve paralysis, abscesses, para- 
lysis of the extremities, pneumonia, conjuncti- 
vitis, otitis media, orchitis, hydrocephalus, etc. 

None of the cases had a relapse, but it should 
be kept in mind especially when the dose of the 
drug has been reduced early.. 

Discussion 

In acute or ordinary types of cerebro-spinal 
fever there is a stage of irritation followed after 
a week by a stage of resistant stupor (Price, 
1937) . In the superacute type, acute delirium is 
present for the first three or four days, and is 
followed by stupor and coma. In the fulminat- 
ing type the disease takes a much more rapid 
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course. The untreated patient may die within a 
few hours of the onset of the disease. Cases of 
intermediate types are undoubtedly met with, 
and the classification is only arbitrary. We - 
have regarded our cases as of the fulminating 
type because out of 74 cases 68 developed coma 
or resistant stupor within 24 hours and four 
within 48 hours of onset. Two cases in which 
there was no loss of consciousness were early 
cases. After having seen a number of cases, we 
made it a rule to do lumbar puncture in all 
patients who developed sudden high temperature 
with rigor, headache and vomiting, and who 
showed no malarial parasites in the blood. 
These patients reported to us within a few hours 
of the onset of disease. Lumbar puncture gave 
positive results. We are sure that these cases 
would have developed unconsciousness had we 
waited for a few hours more. Four cases of 
ordinary cerebro-spinal fever were also seen, 
and have not been included in the series. 


Houghton (1943) reported a case of fulminating 
type with recovery of consciousness three hours 
after an injection of 2 grammes of sulpha- 
pyridine. .Grant and Wotzilka (1943) reported 
another case with recovery of consciousness two 
hours after an injection of sulphapyridine 
given intravenously. Lindsay (1943) described 
another such case. 

The value of serum in combination with full 
dose of sulphanilamides has not been disproved 
even in ordinary cerebro-spinal fever cases. The 
statistics collected by Jubb (1943) show that 
mortality was higher in combined treatment 
than with chemotherapy alone ; but as these 
figures were collected from more than 60 
hospitals, the possibility that the serum was 
administered to more severely ill patients was not 
ruled out. Hunter (1940) believes serum to be 
of value in very severe cases. The observations 
of Jordan et ah (1940) also are in favour of 
combined therapy. 


The fulminating type of case has been described 
since 1906, under the heading of 1 adrenal apoplex 3 ' 1 
(Andrcwes, 1906), but the number of cases reported is 
very small. Waterhouse (1911) described another case, 
but no micro-organisms were isolated by him. In 1916 
Maclagan and Cooke mentioned the post-mortem find- 
ings in two cases of this type and isolated meningococci. 
The characteristic findings in these cases were hcemor- 
rhages in the adrenals. In 1918 Friderichsen also des- 
cribed . the condition. It is called Waterhouse- 
Friderichsen syndrome, but in our opinion should be 
called Waterhouse-Andrewes syndrome, since Andrewes 
described the condition much earlier. Maclagan and 
Cooke were the pioneers in suggesting treatment of 
the condition by adrenal cortical extracts. 

Grace et al. (1940) and Banks and McCartney (1943) 
and several others have also described some cases of 
this type and their treatment. About a hundred cases 
have been reported so far. Now it is believed that 
only about 60 per cent of the cases of this syn drome 
are due to the meningococcus, the rest by other micro- 
organisms such as the pneumococcus, streptococcus 
hsemolyticus. So far there is not enough evidence to 
prove that all cases of the fulminating type of cerebro- 
spinal fever are necessarily those of ' adrenal apoplexy \ 

With the introduction of chemotherapy, and 
especially with a drug like sulphariiazine, 
treatment of ordinary cerebro-spinal fever has 
become quite satisfactory, but the results of 
treatment of fulminating type have been dis- 
appointing. Bryant and Fairman (1939) in the 
absence of a soluble drug used a suspension of 
0.5 grammes of M&B 693 in 10 c.cm. of normal 
saline intramuscular!}' in the Sudan. They 
claim to have treated a consecutive series of 20 
cases of fulminating type with a single intra- 
muscular dose of 1.5 grammes and by lumbar 
puncture. We were not so fortunate. Harries 
(1940) described a new treatment for acute ful- 
minating cerebro-spinal fever with 5 per cent 
glucose saline intravenously, synthetical cortical 
extract, sulphapyridine and antitoxin intra- 
muscularly. He treated several cases success- 
fully (1942). Varma (1941) published 9 cases 
of cerebro-spinal fever out of which two were 
of fulminating type, and both proved fatal. He 
gave them combined treatment but his doses 
were small and inadequate. Morrison and 


Summary 

Seventy-four cases of acute fulminating type 
of cerebro-spinal fever have been described, of 
which fourteen were treated with lumbar puncture 
and sulphapyridine with a mortality rate of 71.4 
per cent (including one moribund case), and 60 
cases with triple treatment of serum, lumbar 
puncture and sulphapyridine with a mortality 
rate of 8.9 per cent (including two moribund 
cases). It is safer to depend on all the three 
methods than on sulphapyridine alone for this 
type of case. With triple treatment, not only 
is the mortality rate greatly reduced but also 
sequela) are usually absent. Although most^ of 
the cases were definite!}' of the acute fulminating 
type, none showed any purpuric rash or petechial 
hemorrhages which are said to be always 
present in this condition. 


Acknowledgments 

We are grateful to Colonel S. N. Hayes, i.m.s., 
Principal, K. E. Medical College, Lahore, for his 
permission to publish this paper. Our thanks are due 
to Dr. A. N. Goyle, Professor of Pathology, Dr. K. L. 
Wig, Clinical Assistant to the Professor of Medicine 
of this college, and Dr. D. R. Kumar, Civil Surgeon, 
Jhang, for their guidance and useful suggestions. We 
also thank Mr. Tirath Dass of # Civil Hospital, Shorkot, 
for his untiring efforts in helping us day and night to 
carry out the treatment successfully. 


REFERENCES 


Andrewes, F. W. (1906). 
Banks, H. S. (1939) .. 
Banks, H. S., and 
McCartney, J, E. 
(1943). 

Bryant, J. t and Fairman, 
H. D. (1939). 
Cruickshank, R. (1941). 
Friderichsen, C. (1918). 
Glover, J. A. (1918) . . 

Grace, W. H., et al. 
(1940). 

Grant, A., and Wotzilka, 
H. (1943). 


Lancet , i, 117 2. ■ 
Ibid., ii, 921 . 
Ibid,, i, 771. 


Ibid., h 923. 

J. Path . and Bad., 62, 142. 
J. KindeTheilk., 37, 109. 

J. Hyg., 17, 367. 

Lancet , ii, 102. 

Brit. Med. J., t, 521. 


Feb., 1945] AMCEBIASIS OF THE ANUS AND PERINEUM : McCONAGHEY 


79 


Harries, G. E. (1940) .. 

Idem (1942) .. 
Hunter,. M. (1940) 
Johnstone, D. F., and 
Fohgacs, P. (1941). 
Jordan, J. H., el al. 
(1940). 

Jubb, A. A. (1943) 
Lindsay, G. E. (1943) . . 
MacUcan, P. W., and 
Cooke, W. E. (1916). 
Maitra, G. C., and Sen 
Gupta, P. N. (1940). 
Morrison, J. N., and 
Houghton, P. W. 
(1943). 

Price, F. W. (1937) .. 


Varma, T. P. (1941) 
Waterhouse, R. (1911). 


Lancet, i, 522. 

Brit. Med. J., ii, 423. 
Lancet, ii, 470. 

Brit. Med. J., i, 772. 

Ibid., i, 1005. 

Ibid., i, 501. 

Ibid., ii, 30. 

Lancet, ii, 1054. 

Indian Med. Gaz., 76, 473. 

Bril. Med. J., i, 364. 


Textbook of the Practice of 
M edicine. Oxford Uni- 

versity Press, London. 
Indian Med. Gaz., 76 , 136. 
Lancet, i, 577. 


AMCEBIASIS OF THE ANUS AND 
PERINEUM 


WITH REPORT OF A CA8E 

By R. M. S. McCONAGHEY 

MAJOR, RA.M.C. 

India Command 


In 1912 Maxwell read a paper before the 
Society of Tropical Medicine and Hygiene 
entitled ‘ Fistulous Disease of the Buttocks : a 
clinical entity ’. Under this title he described 
a disease occurring in South Formosa and 
probably also in South China. The disease was 
rare. It began, according to the statement of 
the patients, as an ordinary fistula-in-ano, and 
from this fistulous tracks spread in all directions 
over both buttocks; the whole area was riddled 
with a mass of tracks communicating with each 
other and marked on the surface by raised and 
indurated lines. Here and there small pin-hole 
openings which discharged serous pus were seen ; 
actual pain was slight but there was often marked 
discomfort on sitting. The disease was not 
tuberculosis or syphilis. Treatment was unsatis- 
factory and total excision impossible on account 
of the extent of the lesion. Since he had started 
to look at the pus microscopicall 3 r , Maxwell 
said : — 


I have found in all of the few cases that have come 
to hospital the presence, and that in large numbers, 
of amab® conforming, I believe, to the type of 
! mt f v ty a l . ond I. venture to throw out the 
^ for further investigation that the disease is 
duo to the entrance of these amoebae into the tissues 
possibly from an original simple fissure-in-ano.’ 

, J n d * scuss j°n which followed, Wenyon 
lefosed to allow the presence of amoebae as pro ol 

^ thogeni ? ty t of the disease. Since then 
Maxwell s paper has been more or less forgotten, 

3S° Ved ?! a , mcebiasi s of the skin of the 
perineum and buttocks have from time to time 

repor . ted > and tb ere are in the literature 
^ nineteen such cases. The majority oJ 
these have been encountered in China. 


That amoebae are capable of causing ulcera- 
tion of the skin has been known for some time, 
but reports of cases have often been uncon- 
vincing. 

Carini (1912) reported two cases occurring after open- 
ing liver abscesses. Ngai and Frazier (1933) were able 
to collect twenty-seven cases of amcebiasis cutis but 
after careful consideration the}' rejected all except four 
as not carrying sufficient proof of the protozoal origin 
of the complaint. 

Ngai and Frazier classified the cases into three 
groups : — 

1. Seventeen cases exhibiting a progressively gangre- 
nous and ulcerative lesion over the abdominal or 
thoracic wall following spontaneous rupture or operative 
incision of some pre-existing intra-abdominal amcebie 
focus, e.g . liver abscess or ulcerative colitis. 

2. The second group consisted of four cases of 
eczematous dermatitis, three of ulcerative dermatitis of 
the trunk and extremities without open abdominal foci 
of infection and one of penile ulceration following * anal 
coitus 5 . All these cases they consider to be of doubt- 
ful authenticity. 

3. The third group comprises two cases character- 
ized by chronic ulcerative fistulous or condylomatous 
lesions of the perineal region and buttocks both of 
which followed chronic dysentery of undetermined 
aetiology [van Hoof (1926) and Tixier et al. (1927)]. 
Ngai and Frazier reported three further similar cases. 
It is with this third group of cases that the present 
paper is concerned. 

Hu (1937) was able to collect from the literature 
nine, and to report nine further similar cases. Unfor- 
tunately he was chiefly concerned with the histo- 
pathology of the condition and all but one of his 
cases were unsuspected until diagnosed histologically 
after operation or biopsy and he gives no clinical 
details. Table I (modified after Hu) gives the site 
and type of all the cases reported to date. Hu con- 
siders that the condition is probably more common 
than is at present realized. It appears to be always 
secondary to some fissure, abrasion or other breach in 
the continuity of the epithelium. The case at present 
reported bears this out. 


Table I 


Year | 

\ 

Author 

Site and type 
of lesions 

Num- 
ber of 
cases 

Sex 

j 

1926 

van Hoof 

Perianal buttock 
ulcers and anal 
i fistula. 

1 

F, 

1927 

I 

1 Tixier et al. 

Perianal ulcer 

1 

M. 

1932 

t 

Lee 

Secondary infection 1 
of carcinoma of 

1 cervix. 

2 

F. 

1933 j 

Ngai and 
Frazier. 

Perianal ulcer 

1 

M. 

1933 

j 

Ngai and 
Frazier. 

Ulcer of urethra 

i ; 

F. 

1933 

Ngai and 
Frazier, 

Secondary infection 
of papilloma of 
anus. 

i i 

M. 

1933 

Crawford 

Perianal abscess; j 
ulcer buttocks. 

1 

F. 

1931 

Engman and 
Meleney. 

i 

Gangrene of buttock, 
perineum and 
scrotum. 

| i 

i 

t 

M. 
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Table ] — con rid. 


Year 

Author 

Site and type 
of lesions 

Num- 
ber of 

Sex 



cases 


1935 

Wu and Chi 

Cervix uteri 

1 

‘ F. 

1937 

Hu 

Papilloma -of anal 
region, ulcerated 
and bleeding. 

1 

M. 



Papilloma of anal 

3 

M. 



region. 

Ulcerated 

1 

F. 



papillomas of labia 
majora and minora. ! 




! 

Abscesses, ulcers, 
sinuses and fistulas 
around anus. 

1 

M. 


j 

Nodule in perineum, 

1 

F. 


! 

i 

t 

i 

later ulcerated. 
Endocervicitis 

2 * 

F. 



Total . . 

19 ! 



1 

I 

Youngest — 17 years 
Oldest — G1 years 




Case report 

Mrs. S., an Anglo-Burmese lady, was admitted to a 
hospital on 4th September, 1942. She was 35, and liad 
one child aged two. She complained of ‘ piles ’ which 
she said she had had for many years. Ten years previ- 
ously she had had amoebic dysentery and two years ago 
malaria.* 

History.— At the beginning of January 1942 air raids 
* forced her to leave her home ill Rangoon. For 
the next few months she spent her time moving on 
account of enemy action from one temporary dwelling 
to another. Eventually she found herself at Mogaung 
and from there started the 180-mile Irek to Kohiinu. 
Most of this journey was made on foot. Food while 
in Burma was obtained from the villages along the 
route. After the Indian border was crossed organized 
camps provided rations. While crossing the frontier 
she began to pass blood and mucus. At first, 
tenesmus was severe and motions were passed eveiy 
five to ten minutes. Her baby also had blood and 
mucus in her stools. The complaint lasted fifteen days 
and then cleared up. 

On about 15th June she found that she had a * blind 
boil ’ beside her piles. This became so painful that she 
could not walk, and had to employ coolies to carry 
her in a litter. 

On her arrival in Calcutta, about, one month before 
admission, she was treated in hospital for malaria but 
left on her own responsibility after two days. About 
one week before leaving Calcutta she noticed a dis- 
charge from her rectum and applied 1 Rexol * with great 
relief. Two days later she noticed a vaginal discharge. 
During the four days’ train journey to the station 
whence she was admitted, the condition became rapidty 
worse. 

On admission, she was found to have a fungating 
mass about the size of a large walnut around the anal 
orifice which was yellow and pink in colour and exuded 
pus from the whole surface. From this mass an ulcer 
with considerable oedema around the edges, which were 
undermined, spread forward over the perineum and 
' into the posterior wall of the vagina. On separating 
the labia majora large quantities of pus exuded. The 
whole area was intensely tender, and a vaginal examina- 
tion was impossible. 

W as toxic, and her temperature was between 
101 °F. to 102°F. There were no abnormal physical 
signs in tl\s circulatory or alimentary system. 


A sample of serous exudate taken from the edge and 
floor of the ulcer by the capillary tube revealed abundant 
trophic amoebae which contained red blood cells and 
exhibited the typical mobility and pseudopodial 
characteristics of Enta?nceba histolytica . 

Blood films revealed ring forms of Plasmodium 
falciparum . 

Treatment . — Six daily doses of emetine gr. 1 
were given at night. The ulcerative area was 
treated with hot saline washes and fomentations 
followed by painting with mercurochrome. The 
bowels, which were costive, were kept open with 
Agarol and liquid paraffin. The malaria was 
treated along the usual lines. 

Progress . — Definite improvement was noticed 
twenty-four hours after the first injection. 
After the third the affected parts were tender, 
but very little pus or blood was present. After 
the . fifth there was no discharge from the 
vagina although the area around the anus was 
very tender. It was now definitely seen that 
the mass around the anus was hsemorrhoidal. 

The patient was discharged on the eighteenth 
day free from all symptoms except those 
referable to the haemorrhoid. At no time while 
in hospital did she have any signs of dysentery. 

. Discussion . — According to Hu ‘ amoebic infec- 
tion of the genito-anal region varies a great 
deal in its gross appearance. In some cases it 
manifests itself merely as minute ulcers of the 
already existing papillomas, fistulas, etc. In 
others it may be in the form of extensive ulcera- 
tion or even gangrene In the first group 
diagnosis is difficult and, as in all but one of 
Hu ; s cases, only made on careful histological 
examination. In the second group the appear- 
ance may be alarming a$ they were in the case 
reported above. Diagnosis has to be made from 
ulcerative granuloma of the pudenda (granu- 
loma venereum), condylomata and tuberculous 
condition. A previous history of dysentery may , 
help, but dysentery is so common in the East,' 
that little reliance can be placed on this, and 
cases have been reported showing no previous 
history of clj r sentery (Wu and Chi, 1935). 

Amcebiasis cutis has been noted to be an 
extremely painful condition (Engman and 
Meleney, 1931; Crawford, 1933; Ngai and 
Frazier, 1933). The pain in this case was 
severe, and on any attempt to handle the lesion 
the pain became excruciating. Pain is not a 
prevailing feature in the granulomas. 

Nearly all the reported cases have arisen 
secondarily to a previously present lesion of the 
skin ; fissures-in-ano, papillomas, condylomata 
and carcinomatous conditions are reported. A 
much abraded hsemorrhoid was the first nidus of 
infection in this case, and- it was the combina- 
tion of a history of dysentery during a period of 
extreme hardship involving a great deal of 
walking and the reported presence of the 
hsemorrhoid which first aroused a suspicion of 
the nature of the case. The colour of the lesion 
— a mixture of pinks and yellows, reminiscent 
of the amoebic colon — also helped in making a 
decision. 
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be based on the specificity of the haemoglobin 
rather than on (i) the presence of blood estab- 
lished by physico-chemical means and (ii) the 
specificity of the serum protein established by 
immunological means. The barrier of the 
stroma between this Hb specificity which does 
not pass into the serum and the serum specificity 
which does not pass into the Hb, however, has not 
been definitely acknowledged and stated. 

Further specificities appear to have been con- 
fused in the matter of the mechanisms of the 
production of hannolysin: . . . ‘ the, portion of 
the erythrocyte that is responsible for the pro- 
duction of hasmolysin is a moot question. 
Bordet and von Dungern maintain that the 
stroma is the exciting agent; Nolf and others 
believe that the stromata produce hremagglu- 
tinins, and that the haemoglobin is chiefly con- 
cerned in the production of hremolysin ’ (Kolmer, 
1923). 

Certain saline extracts of blood stains tested for 
medico-legal purposes present an apparently 
incongruous combination of good froth and 
colour and poor or negative reaction with the 
anti-sera usually employed. They can be pre- 
pared experimentally from clots which have been 
drained of serum and dried. The explanation is 
that in them' there is a sufficiency of the 
colloid lmnoglobin (hence the colour and froth) 
but paucity of the serum protein (due to drain- 
age). Such extracts could be tested by haemo- 
globin specific anti-serum after excluding the 
1 possible overlapping of the reaction in related 
species’ (Hektoen and Schulhof, loc. cit.). 

The stroma 

Restoration of opacity in laked rhc . — On 
replacing the water of the transparent stroma 
suspension by normal saline (by transferring the 
watery suspension to a test tube in which an 
equivalent quantity of normal saline has been 
evaporated to a dry residue) a remarkable 
change comes over the stroma. The suspension 
turns opaque almost like the normal rbc sus- 
pension in saline. On centrifuging a" coloured 
deposit falls to the bottom of the tube under 
a column of deep red and transparent fluid. 

Microscopic appearance of the water-damaged 
rbc . — The rbc in the deposit are damaged. 
Microscopically, some are distended but unsub- 
stantial ; others are shrunken. The yellow colour 
appears to be confined to a peripheral zone of 
small vesicles. Biconcavity appears to be 
retained on the whole. Under the dark-ground 
illumination the peripheral zone presents a 
honeycombed appearance. Staining is poor. 
This' is not the final description of the water- 
damaged rbc. 

Preparation of anti-Rh sera from stroma . — 
Strong agglutinating sera against the rbc _ of 
Macacus rhesus have been obtained by injecting 
fowls intravenously with the stromata of the rbc 
'jm saline. Qne such serum in a 2 in 1,000 dilution 
in saline has agglutinated the fresh rbc in one 
hour (the time allowed for work on Eh antigen) . 


The strong agglutinating sera exerted two 
other actions : (i) they hsemolysed the rbc in 

the presence of the complement and (i?) pro- 
duced a precipitate with a weak dilution (of the 
order of 1 in 1,000) of monkey’s serum. These 
actions were not strong. The hsemolytic action 
of the fresh unheated and undiluted serum was 
not so brisk as that of the anti-serum produced 
against entire rbc in rabbits. The ring of the 
precipitate did not appear for over 5 minutes 
(instead of under 2 minutes as with an anti- 
serum prepared from serum). The stroma, 
therefore, was strongly agglutinogenic but moder- 
ately lysogenic and precipitogenic. 
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EXPERIMENTAL STUDIES IN RAT-BITE 
FEVER* 

By B. C. BASU, d.sc. 
and 

S. SEN, M.B., D.T-M, 

(From the Calcutta School of Tropical Medicine) 

Singe the publication of a detailed report on 
rat-bite fever in Calcutta by Chopra, Basu and 
Sen (1939), further work on the subject was 
analysed and the results put in this note. The 
present paper reports the course of the. disease in 
laboratory animals, namely, guinea-pigs, white 
rats, white mice and kittens. . This study is of 
special importance in connection with diagnosis 
of the disease by animal inoculation as well as 
chemotherapy of the disease. The negative 
phases in the animals must not be mistaken for 


* Abstract published in Medical and Veterinary Sec- 
tion (Sec. 8) of part III of the proceedings of the 
Thirtieth Indian Science Congress, Calcutta, 1043. 
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failure to infect. In table I the course of the attack varied from 1 to 34 days, the average 
disease in various animals is shown : — being 12.1 days. Up to 3 relapses have been 


Table I 


Showing the course of the disease in guinea-pigs, white mice and white rats 



Ghinea-pigs 

White mice 

’ White rats 


Range, 

i 

Average, 

Range, 

Average, 

Range, 

Average, 


days 

days 

days 

days 

days 

days 

Incubation period 

3-23 

— 

105 in 39 

4-6 

5J2 in 10 

3-17 

8.3 in 10 

Period of initial attack 

1-49 

10.3 in 39 

1-34 

12.1 in 10 

1-6 

3.1 in 10 

1st negative phase 

2-38 

7.2 in 31 

1-5 

2 in 6 

1-0 

2.8 in 9 

1st relapse 

1-37 

12.5 in 26 

4-16 

9.6 in 5 

1-5 

2.7 in 9 

2nd negative phase . . j 

1-9 

4.8 in 17 

2-3 

2.3 in 3 

1-75 

14,5 in 7 

2nd relapse 

1-36 

10.2 in 14 

3-6 

4.6 in 3 

1-10 

5.6 in 6 

3rd negative phase . . ! 

1-26 

7.9 in 8 

3 

3 in 1 

6-142 

34.3 in 6 

3rd relapse 

4-17 

5.8 in 4 

2 

2 in 1 

5-8 

6.5 in 2 

4th negative phase . . j 




. , 

12 

12 in 2 

4th relapse 



] 

. . 

25. 

j 25 in 1 

5th negative phase . . j 




. . 

10 

; 10 in 1 

5th relapse . . . . j 

\) 




4 

4 in 1 

6th negative phase 

1 




5 « 

5 in 1 

6th relapse 


* . ! 

i * * 

♦ . 

2 

| 2 in 1 

7th negative phase 


* * i 

i 

. „ 

34 

I 34 in 1 

Survival 

6—101 

37.2 in 44 j 

i 

2-120 

34 in 12 

9-170 

63.1 in 13 


0.25 c.em. infected blood was inoculated intra- 
peritoneally into 44 guinea-pigs. S. minus did not 
appear in the blood of 5 guinea-pigs which died 
between 6 and 15 days after inoculation. The 
remaining 39 became infected. The incubation 
period varied from 3 to 23 days, the average 
being 10.2 days. The period of initial attack 
(i.e. when S. minus first appeared in the blood) 
varied from 1 to 49 days, the average in 39 
being 10.3 days. Up to 3 relapses have been 
observed in the guinea-pigs. The disease does 
not seem to be a febrile one in the guinea-pigs. 
The temperature varied from 100°F. to 106 °F. 
during the incubation period, diming periods 
when there was S. minus present in the blood 
as well as in the negative phase. After the 
spirillum appears in the blood the animals lose 
in weight. These 44 guinea-pigs lived from 
6 to 101 days, the average being 37.2 days. 
During the height of infection, 2 guinea- 
pigs w r ere killed and* their internal viscera 
were examined under dark-ground illumina- 
tion. The brain, kidney, lungs, liver, spleen, 
bone-marrow, submaxillary and sublingual glands 
showed very scanty infection, and clean guinea- 
pigs inoculated with emulsions of the above 
tissues became infected, but the incubation period 
was invariably prolonged (20 days or more). 
(Two infected gravid females gave birth to 
young ones whose blood was found negative, 
and the young ones were found susceptible to 
infection with the organisms.) 

White mice . — Twelve white mice were inocu- 
lated intraperitoneally with a few drops of 
infected blood. Two died 2 to 3 days after 
inoculation. The rest took the infection. The 
incubation period varied from 4 to 6 da3 r s; the 
average being 5.2 days. The period of initial 


observed in the mouse. The infected mouse has 
been observed to live as long as 120 days, the 
average as observed in 12 inoculated mice, being 
34 days. 

White rats . — Thirteen white rats were inocu- 
lated intraperitoneally with a few drops of 
infected blood. Ten took the infection. The 
incubation period varied from 3 to 17 days, the 
average being 8.3 days. The initial attack 
lasted from 1 to 6 days, the average being 3.1 
days. Up to 6 relapses have been observed in 
white rats. The infected rats were found to 
live from 9 to 170 days, the average period 
being 63.1 days. Three of the white rats were 
found refractory to repeated inoculations. They 
died on the 44th, 59th and 95th days respec- 
tively after first inoculation. 

Kitten . — One kitten was inoculated intraperi- 
toneally with \ e.em. infected blood. It became 
infected on the 11th day, its blood remained 
positive for the subsequent. 10 days, after which 
it died. 

Another kitten was made to ingest 2 c.cm. of 
infected blood. This kitten was not infected 
though it lived for 23 days after ingestion. • 

Cats prey on rats. It may be that in nature, 
infection passes from rat to cat and vice versa. 

Culex fatigans . — One hundred and sixty-six 
Cvlex fatigans were fed on infected (4~f ) white 
mice. The guts, salivary glands and the coelomic 
fluid of the survivals were examined under dark- 
ground illumination, and it was found that 
S. minus will not survive in the mosquito’s .gut 
even for 24. hours. The salivary gland and 
coelomic fluid were always negative. 

Bat-flea . — Two hundred and thirteen rat-fleas 
were fed on infected (+ -f ) white mice, and the 
survivals were dissected at different intervals 
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of time and were examined under dark-ground 
illumination for S. minus. Up to 24 hours, motile 
S. minus were found in the gut. Salivary glands 
and coelomic fluid were always negative. 

Summary 

The course of the disease in guinea-pigs, 
white mice and white rats has been studied. 
After incubation periods varying for the three 
different animals, S. minus appears and dis- 
appears several times. Three relapses have 
been seen in guinea-pigs and white mice and as 
many as 6 relapses have been seen in white rats. 
The disease does not seem to be a febrile one 
in guinea-pigs. From the period of life it 
can be said that it does not inconvenience the 
rats. 

The disease does not seem to be transmitted 
by Culex jatigans and rat-fleas. 
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AMCEBIASIS AND BLACKWATER 
FEVER 

By CHRISTIE McGtJIRE, d.t.m. 

Blackwater fever lias been reported in the 
Bengal Dooars for over 50 years. The district 
is situated at the foot of the Bhutan hills and 
is continuous with the Terai belt of forest. It 
is the chief tea-producing area of Bengal, and 
there are numerous tea-gardens where malaria 
is hyperendemic. The average spleen rate was 
about 65 per cent before anti-malaria measures 
were undertaken. In one area it was over 90 
per cent, but since the introduction of these 
measures the spleen rate has been much reduced 
with a fall in the incidence of malaria and 
blackwater fever. Due to the war, difficulty in 
obtaining oil for spraying is being experienced, 
and the spleen rate is rising. 

During the past 12 years, I have seen 33 cases 
of blackwater fever in my practice in the Dooars. 
The history of these cases was always the same, 
namely, repeated attacks of malaria which were 
controlled by quinine, then suddenly blackwater 
fever developed during one of these attacks after 
taking quinine. Cases of blackwater fever occur- 
ring without quinine have been reported from 
elsewhere, but this was not my experience. 

A popular view about the retiology of black- 
water fever among the medical practitioners in 
the Dooars is that it has something to do with 
the liver. This is interesting in view of the 
recent important work of Krishnan and Pai 
(1936) and my. clinical observations. 


Krishnan and Pai (1938) after studying tlie 
biochemical blood changes in blackwater fever 
conclude that liver damage and altered meta- 
bolism are factors in the {etiology of the disease. 
My clinical observations show that amoebic 
hepatitis is present in a large percentage of these 
cases. I shall deal with the latter first. 

What struck me forcibly in the 33 cases of 
blackwater fever that I saw was the large 
number suffering from amoebiasis with secondary 
hepatitis. In 21 of these cases (63.6 per cent) , 
the clinical signs of amoebiasis, viz, tender and 
thickened csecum and ascending colon, and 
enlarged and tender liver were present and 
microscopical examinations of their stools 
showed Entamoeba histolytica. In 9 cases, 
though the clinical signs of amoebiasis were 
present, no protozoa were found in their stools. 
One patient left the district before full investiga- 
tion, and 2 patients died. 

Regarding these 9 cases, it is being increasingly 
recognized that sigmoidoscopic examinations are 
sometimes positive when microscopical examina- 
tions are negative. In this series, only micros- 
copical examinations were done. Further, the 
cases that were microscopically negative were 
examined again a month after their blackwater 
fever subsided, the clinical signs still being 
present, they were given emetine and the 
symptoms subsided. 

The presence of amoebic hepatitis noted in these 
cases of blackwater fever may help to explain 
the liver damage and the associated biochemical 
blood changes which Krishnan and Pai have 
reported. They estimated the blood cholesterol 
not only as total cholesterol but also as free 
and ester cholesterols. Previous workers had 
estimated the blood cholesterol only as total 
cholesterol with variable and inconclusive 
results. Krishnan and Pai also found, like other 
workers, the total cholesterol estimations to 
give variable and inconclusive results, but when 
they separated the total cholesterol into free and 
ester cholesterol they found a rise in ester' 
cholesterol and marked fall in free cholesterol in 
all cases. 

They concluded from these findings that the 
evidence in favour of damaged liver is over- 
whelming. In their opinion, the production of 
the haemolytic agent as well as the conditions 
that favour its action seem to be the result of 
altered metabolism due principally to liver 
injury. Manson-Bahr (1940) discussing the 
mechanism of haemolysis in blackwater fever 
says that ‘ derangement of metabolism is an 
attractive hypothesis ’. 

One of the causes of liver damage may be 
chronic malaria. It is the experience of practi- 
tioners in blackwater fever areas that a new 
arrival in a hyperendemic zone may suffer from 
the most virulent forms of malaria, viz, cerebral, 
algid, dysenteric, etc., but not blackwater fever. 
Some period of residence is required. During 
that time he will suffer from frequent attacks of 
malaria before the onset of blackwater fever. 


Feb., 1945] 


ORIENTAL SORE : FAROOQ & QUTUBUDDIN 


85 


The minimum period of residence that I 
observed was 2 years, though others have reported 
less. 

Now, besides malaria, the Dooars is notorious 
for amoebiasis. It is not common in the labour 
forces of the gardens, but it has a special pre- 
dilection for a certain class of people such as 
Europeans, Bengalees, Punjabis, Marwaris, 
Chinese and up-country Hindus of the dhobi 
and sweeper class, and strangely it is in these 
people in whom blackwater fever is most pre- 
valent. 

Manson-Bahr writes that some workers recog- 
nize a pre-blackwater stage. One of the signs is 
‘ an enlarged and tender liver \ Unfortunately, 
he does not mention if these workers noted 
whether or not the ‘ enlarged and tender liver * 
was still present after the blackwater stage had 
passed off and if emetine was required at some 
future date. Then some conclusion as to the 
cause of the ‘ enlarged and tender liver ’ could , 
have been formed. 

It may be that the amoebiasis in my series of 
blackwater cases is coincidence. This factor 
must be considered but in view of the work 
of Krishnan and Pai it is possible that amoebic 
hepatitis may. in some cases, cause liver damage 
of a type that will help in the production of 
the biochemical blood changes reported by 
them, especially when these cases suffer from 
a superimposed malarial infection. Quinine 
may, in these cases, cause further deterioration 
and act as an immediate excitant. 

The exciting cause in all my cases of black- 
water fever was quinine, which was taken either 
orally or by injection. In two cases where it 
was restarted the blackwater fever recurred and 
atebrin was substituted. In the other cases, 
quinine was immediately stopped and either oral 
or parenteral atebrin given. In no case did 
blackwater fever recur after atebrin. The usual 
glucose and alkali treatment was also given, and 
some received vitex pcduncularis in addition. 

After convalescence, all patients were treated 
for amoebiasis with emetine and carbarsone. 
Later, they were advised to take 5 grains of 
suppressive quinine daily, and in case of any 
malarial rise in temperature, they were further 
advised to stop the quinine and take atebrin. 
There was no second attack of blackwater fever 
in any case but as they now took atebrin, instead 
of quinine for any rise in temperature, no opinion 
can be given. 

In the Dooars, there are a number of people, 
especially Bengalees, who suffer from chronic 
malaria and amoebic hepatitis, and it would be 
interesting to know if the blood changes in these 
people correspond to the changes reported by 
Krishnan and Pai in blackwater fever. 

Conclusion 

The importance of liver damage, partly due 
to amcebiasis, as a predisposing cause of black- 
water fever, is stressed. 
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ORIENTAL SORE 
IN THE NIZAM’S DOMINIONS 
SOME EPIDEMIOLOGICAL FACTORS 

By M. FAROOQ, n.sc., m.iui.s., v . n . c . r ., m.k.c.s., 

D.T.M., D.P.H. 

Deputy Director oj Public Health, Hyderabad-Deccan 
and 

M. QUTUBUDDIN, m.sc. (Osmania) 
Entomologist, Hyderabad-Deccan 


The occurrence of oriental sore 'was first 
reported in H.E.H. the Nizam’s Dominions by 
Young (1937) at Jalna as a condition simulating 
certain aspects of leprosy. Daver and Ahmed 
(1943) again reported the incidence of this condi- 
tions not only in Jalna but also in Pattan, a 
town in the Aurangabad district 72 miles from 
Jalna. 


However late the disease may have been 
reported from these parts, the occurrence is by 
no means so recent as it seems. Many stories 
are in vogue in the affected areas regarding its 
importation, but the most plausible explanation 
is that it was introduced by the Moghal troops 
of Aurangzeb’s days. The disease was rampant 
in the Moghal Empire’s capital; hence it was 
called ‘ Delhi Boil *, and it affected the Emperor 
Aurangzeb after whom it is also known as 
‘ Aurangzeb Phora ’ at Delhi (Shah, 1941) . 

With a view to obtaining more definite 
information regarding this disease and the extent 
to which it prevailed in the affected parts, the 
present epidemiological survey was undertaken, 
and the junior author was specially entrusted 
with part of the work dealing with the vector 
(sand-flies). Unconfirmed reports of the occur- 
rence of the. disease in Aurangabad town led to 
the inclusion of the survey of this town during 
the present enquiry. 

Methods . employed . — A house-to-house search 
was made in the localities in the towns surveyed 
both for cases as well as for sand-flies. Details 
of the cases with age, sex, period of residence 
m the locality were recorded. Cases were first 
diagnosed clinically, but later in the majority 
of instances, diagnosis was confirmed by the 
demonstration of leishmania in smears taken 

rom. the sores. All sand-flies collected were first 
classified, and female sand-flies from houses 
tZMrt of oriental sore were found were 

^ the fla S ellate infection. 
Cm id females were specially chosen for dis- 
section as gravidity ensures that the fly has had 
at least one blood feed; since it is observed that 
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the development of the ovary is not possible 
unless it has taken the first meal of blood 
(McCombie-Young, Richmond and Brendish, 
1926). Moreover, the development of the 
parasite is much more rapid in gravid females 
than in the unfertilized flies (Shortt, Barraud - 
and Craighead, 1926) . Search was also made for 
phlebotomus larvae with a view to studying their 
bionomics, habits and habitat. 

* In all the three towns surveyed, schoolboys 
and girls were specialty examined with a view to 
finding the incidence of the disease among this 
particular group of the population. 

The three towns surveyed are indicated in the 
map, which shows their disposition in relation to 
one another and the existing communications. 


[Eeb., 1945 

Aurangabad is the headquarters of the district' and 
the Division (Suba) of the same name. 

The population of the town is 50,924. The Kham 
river, which is a tributary of the Godavari, flows 
through the town. The city proper is on its eastern 
bank; the cantonment and a suburb of the city are 
on its western bank. The mean height above sea level 
is 1,885 feet and the surface soil is loamy. 

Aurangabad was the capital of the Moghal Empire 
for some time during the reign of Aurangzeb. After 
the disruption of the Moghal Empire and the shifting 
of the capital to Hyderabad by the Asif Jahi dynasty, 
the town lost its fame and importance, and most of it 
now is but a heap of ruins. The older houses are 
generally multi-storied ones; the ground floor in most 
is used as cattle sheds. In poorer quarters even these 
ground floors, dark and damp, serve as living rooms. 

Jalna is the headquarters of the taluq of the same 
name, with a population of 22,408. It is a commercial 
centre dealing mostly in cotton and grains and has 



GeograjMcal situation and sanitary condition 
of towns surveyed . — All the three towns are 
situated in the Aurangabad district in the north- 
west corner of the dominions, which has an 
average rainfall of 35.8 inches and a mean 
temperature of 98.6°. The district is famous for 
its cave temples at Ellora and Ajanta. 


many ginning factories. It has a- mean height above 
the sea level of 1,670 feet. The soil is black cotton soil 
and morum overlying basalt rock. It is situated on 
the bank of Kondalki, a minor tributary <?f the Goda- 
vari, which divides the town into two principal parts, 
north and south. The south is old town, highly con- 
gested with narrow winding lanes and in parts with 
close aggregation of buildings forming insanitary 
labyrinths which cannot be efficiently cleansed and m 




Feb., 1945] 


ORIENTAL SORE : FAROOQ & QtlTUBtJDDlN 


■87 


which the air is almost- always stagnant. Cattle sheds 
were frequently found in this part of the town quite 
adjacent to living rooms. It has a number of old 
ruins including the fort. It is here that most of the 
cases of oriental sore were detected. 

In the northern part of the town, which includes the 
cantonment area, better sanitary conditions prevail, 
though slum areas are not infrequently found where 
cases of oriental sore were found in fair numbers. 

Pattern, also known as Paithan, is the headquarters 
of Pattan taluq, with a population of 6,294. The town 
is situated on the left bank of the river Godavari, with 
1,500 feet. It was the seat of the empire of the Andhra 
Kings, but is now reduced in importance. A few stone 
and brick houses remain from its prosperous days. 
The sanitation of the place_ is poor with many dark 
ill-ventilated houses; hence it is a stronghold of sand- 
flies. It is a place of pilgrimage due to the temple 
of Eknath, one of the staunch devotees of the deity 
of Pandharpur, about half a mile from the town. A 
jatra is held every year in the last week of March 
when about 40 to 60 thousand people congregate. 

Incidence of the disease . — The following state- 
ment shows the incidence of oriental sore among 
the general population examined in the three 
towns surveyed : — 


Town 

Number 

of 

houses 
i inspected 

Number \ 
of 

persons ■ 
examined ! 

Number 
of cases 
found 

! Incidence 
rate per 
mille 

Aurangabad 

106 

1,032 

5 

4.84 

Jalna 

485 

3,242 

90 

27.76 

Pattan . . ; 

315 

1,781 

76 

, 42.68 

Total . . 

906 

| 6,055 | 

171 

28.24 


Age incidence of the cases detected in the 
three places is shown in the table below : — 


The incidence of oriental sore _ among this 
selected group of population of children in - the 
three towns was 28.45, 74.17 and 116.44 as 
against 4.84, 27.76 and 42.68 in the general 
population. This shows a higher prevalence of 
the disease among children than among adults. 
This is explained by the fact that those having 
ulcers in earlier life rarely suffer from a second 
in the later years; immunity produced appears 
to last a life time. In view of this fact, pro- 
phylactic inoculation with cultures of Leishmania 
has been practised in south-east Russia 
(Lawrow and Dubowskoj) . Sores develop at the 
site of inoculation after an incubation period of 
2 to 6 months. The immunity thus produced 
protected against further infection. We do not 
however see any advantage in such prophylaxis 
when the disease produced by artificial inocula- 
tion does not differ from that naturally con- 
tracted except that one could choose a convenient 
time to have the disease (and a convenient part 
of the body. — Editor). 

Sex. incidence . — Among a total of 171 cases 
examined in the general population, 91 or 53.2 
per cent were among males and the rest 80 or 
46.8 per cent were among females. This slight 
difference can be easily accounted for by the 
general tendency among the local females not 
to come forward for examination. The incidence 
among both sexes appears to be almost the same. 

Situation of the ulcers . — While examining the 
cases, a careful record was kept regarding the 
sites affected. A summary of the results is given 
in the table on page 88. 

The exposed parts, such as the extremities and 
face, were thus more frequently affected than 
the covered parts, such as the trunk. Cases with 


Town 

0-1 year 

i 

1-5 years 

1 6-10 years 

| 

1 11-15 years 

16-20 years 

Above 

20 years 

Total 

Aurangabad 

i ! 

1 

2 

2 




5 

Jalna 

3 

35 

21 

is 

3 

io 

90 

Pattan 

4 

j 

39 

13 

1 

n 

2 

7 

76 

Total 

t 

8 

^ 1 

76 

l 

i 36 

1 

29 

5 

17 

171 


children below the age of 10. This is again 
borne out by the high incidence rate among 
primary and middle school children examined. 
Recorded figures are tabulated below. The age 
of children examined did not exceed 12 years. 


multiple sores were not infrequent, particularly 
at Pattan and among children, while single sores 
were the general rule among the adults in all the 
three towns examined. 

Species of sand-flies caught .— In all the three 
towns surveyed, 940 adult sand-flies of different 


i 

Town 

1 

| Number of 
schools 

I inspected 

11 ! 
8 

3 

i 

Number of Number , 
boys found 

examined • infected 

Incidence 
rate per 
thousand 

(Number of; 
| girls 
examined 1 

: 

Number 

found 

infected 

Incidence 
! rate per 
thousand 

Aurangabad 

Jalna 

Pattan 

1,511 43 

728 54 

j 292 34 

28,45 

74.17 

116.44 

178 

199 

10 

5 

56.18 

25.13 

Total 

22 

! 2,531 131 

51.76 

1 

L — — i 

' .'377 j 

15 

39.78 

i 
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Sites affected in cases oj oriental sore examined 


Bite affected 

Total number of 
cases found 

Extremities — 


Upper . . . . j 

50 

Lower . . . . 1 

38 

, 

Total . . , 

88 

Face— 


Cheeks 

40 

Lips 

11 

Eye-lids 

1 

Ear 

9 

Nose 

6 

Total 

67 

Trunk — j 

! 6 

Chest 


Abdomen 

2 

Back- 

11 

Neck 

2 

Total 

21 


species were caught and of this number 48 3 were 
females and the rest males. The table below 
gives the details of the various species caught: — 


grounds of sand-flies, an intensive search was 
made for phlebotomus larva;. Out of a variety 
of samples of earth examined from all possible 
breeding places, two larvse were discovered in a 
Mend of litter and soil from a cowshed in Jalna. 
As the larvse were distorted very much during the 
process of search, no specific diagnosis could be 
made. Adult catches from the same area 
showed only Phlebotomus papatasii. 

Control measures recommended. — Advantage 
in control measures should be taken of the 
breeding habits of the vector. They breed in 
soil in which there is nitrogenous matter, as 
supplied by household refuse or domestic animal 
droppings; in cracks and crevices protected by 
the overhanging eaves of houses, under trees 
and bushes, or other heaps of refuse. Proper soil 
sanitation, the keeping of cattle sheds away 
from living quarters and, where this is not 
possible, the keeping of cattle sheds clean by 
removing the litter to manure pits away from the 
houses and burning the litter, if it is suspected 
of actually breeding sand-flies; these are import- 
ant practical measures. 

Spray killing oj the adult flies. — Brief experi- 
ments carried out in the laboratory have shown 
pyrocide mixture, in concentration as used for 


Town 1 

P. 

papatasii 

1 

P , < 

argentipes 

P. . 

antennatus 

P. babu 

P. bailyi j P. sergenti 






1 

i 


j i 



' 1 | 



j 

i 

M. 

F. | 

Total 

M. 

F. Total 

jM. 

i p - 

Total 

M. | F. 

1 • 

Total 

! 

M. 

1 F. Total) M. 

, F. 

Total 

! 

Aurangabad 

48 

i 

36 

i 84 

39 j 

25 64 

6 

| 7 

13 

[ 

6 | 9 

15 

8 

9 ! 17 | 1 


1 

Jalna 

133 ! 

101 

234 

40! 

I 851 125 

5 1 

i 9 

14 

4 : 5 j 

9 

2 

6 { S | .. 

* * 

. . 

Pattan 

80 

i ' 

90 

170 

i 

59] 

j ! 

G9 128 

1 _ J 

, 21 ! 

24 

45 

5 | 8 

13 


" ! " LL 


* * 

Total . . 

261 

i 

227 

488 

i 

1 138 ! 

179 | 317 

i ' 

32 

40 

72 

15 j 22 , 

37. 

10 

15 | 25 I 1 . .. 

[ 1 


Phlebotomus papatasii . — This was by far the 
commonest species met with during the survey. 
Of the 227 females caught, 200 were dissected 
and in- -two of them (one from Jalna town and 
the other from Pattan) flagellate infection was 
detected in the midgut. 

Phlebotomus argentipes . — This is the second 
commonest species of sand-flies found in the 
towns surveyed. One hundred and thirty-eight 
males and 179 females were caught. Of the 160 
female flies dissected, none was found infected. 

p. sergenti . — The solitary male specimen of 
P. sergenti was found at Pattan and was pre- 
served after identification. Further search for 
sand-flies of this species both at Pattan and 
other places proved futile. 

P. antennatus, P. babu and P. bailyi. — In the 
minutus group the largest number found (72) 
belonged to the species P . antennatus , while the 
other two species, viz P. babu and P. bailyt, 
were represented by the small numbers of 37 

51 Breeding grounds of sand-jlies .-— In order to 
determine the local nature of the breeding 


killing of mosquitoes, to be equally effective for 
sand-flies. It is recommended that spraying 
should be done twice a week as these flies become 
infective as early as the fifth day after ingest- 
ing leishmania bodies (Shortt, Sinton and 
Swaminath, 1935). Spraying should be vigorous 
in the affected localities. The fly, unlike the 
mosquito, has a very limited range of flight, 
and is therefore nearly always found not far 
from its breeding grounds; advantage of this 
fact can be taken in limiting spraying to in- 
fected localities or their immediate neighbour- 
hood, special attention being paid to houses 
where cases have been detected. 

Stray dogs with suspicious-looking sores should 
be destroyed. Sinton. has shown that the leish- 
mania occurring on the face of dogs in India 
are transmissible to man. 

The use at night of fine-mesh mosquito netting 
— 40/45 mesh (as against 25/26 mesh used for 
protection against mosquitoes) is necessary to 
exclude these tiny insects. An electric fan can 
also repel the flies. A relative protection from 
the disease is provided by occupying a bed-room 
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in the tipper stories, as fewer sand-flies are found 
at higher levels. 

Treatment centres to eliminate the source of 
infection in the affected areas should be started. 

Summary and conclusions. — An oriental sore 
and sand-fly survey of three towns Aurangabad, 
Jalna and Pattan in the northern part of H.E.H. 
the Nizam's Dominions was carried out. 

The incidence of oriental sore ranged from 42.6 
per mille in Pattan to 4.8 in Aurangabad. 

There does not appear to be much difference 
as far as the sex incidence is considered, but 
the disease is most common among children 
under 10 years of age. 

Six species of sand-flies were found in this 
area. The most commonly found species were 
Phlebotomus papatasii and Phlebotomus argent - 
ipes. The other species which were found in 
small numbers were P. babu } P. bailyi and 
P. antennatus. A solitary specimen of P. 
sergenti was found in Aurangabad. 

Out of 414 female sand-flies dissected, two 
were found to be infected. Both these speci- 
mens (one from Pattan and the other from 
Jalna) belonged to the species P. papatasii 
Control measures are recommended. 
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VOGES-PROSKAUER TEST WITH 
LEIFSON’S REAGENT 

By G. PANJA, m.b. (Cal.), D^act. (Lond.) 
Professor of Bacteriology and Pathology 

and 

A. N. BOSE, m.b. (Cal.) 

Bengal Immunity and Company, Limited 
( From the Department of Bacteriology and Pathology, 
School of Tropical Medicine, Calcutta) 

Most bacteriologists held that the old Voges- 
Proskaqer’s test (1898) was not a satisfactory test 


(LEIFSON) : PANJA & BOSE 

for the differentiation of the coli-ierogenes group 
of organisms. During carbohydrate fermenta- 
tion by the serogenes group of bacilli, acetoin 
(acetylmethyl carbinol) is formed, and this is 
detected by caustic potash and peptone. Acetoin 
is oxidized to diacetyl, and this reaxts with 
caustic potash and peptone and gives a faint 
pink colour in the old Voges-Proskauer’s test. 
O’Meara (1931) introduced a more sensitive test 
by adding creatin which helped to detect acetoin 
in a dilution of 1 in 20,000 with great ease, and 
1 in 50,000 dilution was just capable of recogni- 
tion. Leifson (1932), by using copper sulphate 
as a catalyst, introduced a more sensitive test. 
His reagent was very simple, less expensive, and 
could be preserved for a long time in a glass- 
stoppered phial. To 1 c.cm. of culture, 1 c.cm. 
of this reagent was added and mixed. The 
reaction was markedly positive, showing bright 
red or eosin-like colour at the surface in 10 to 
20 minutes at room temperature. The maximum 
time required was 2 to 4 hours. Only two days’ 
old culture in glucose phosphate broth at 37°C. 
was required. The formula of his reagent is 
as follows : — 

CuSO., 5 H,0 _.. 1 gm. 

Cone. am. hydroxide 40 c.cm. 

(sp. gr. 0.90). 

NaOH 10 per cent . . 900 c.cm. to be added last. 

The reagent should be kept in stoppered 
bottles. Barritt (1936) introducing a-naphthol 
discovered a more sensitive and specific test, and 
was able to detect acetoin in a dilution of 1 in 
1,000,000 in 2 to 5 minutes. But he used 3 days’ 
old culture at 37°C.' Seetharama Iyer and 
Raghavachari (1939) used Barritt’s test in 
bacteriological analysis of water and found it to 
be specific and highly sensitive. They did not 
compare the utility of the test with that of 
Leifson. They’ advocated carrying out both 
methyl-red test and Voges-Proskauer’s test in 
succession in the same culture tube. Seshadri- 
nathan and Venkataswami (1943) carried out 
Barritt’s test on . coliform organisms of the 
urinary tract and confirmed the test as satis- 
factory, but they also did not compare the test 
with Leif son’s. 

We could not procure a-naphthol arid creatin, 
and hence we had to use Leifson’s reagent alone 
in comparison with the old Voges-Proskauer’s 
test, and found the test very reliable. The few 
coliform organisms that we tested with Leifson’s 
reagent and by Barritt’s method showed that 
the tests .tallied with each other. The positive 
reaction is indicated by the development of a 
bright red or pink colour in 10 to 20 minutes. 
The maximum time required is 2 hours. A 
bluish violet colour or absence of any colour 
indicates a negative reaction. No reading should 
be taken on the next day after addition of the 
reagent. The test should not be done on 3 days’ 
old culture. Our results are given in the follow- 
ing table, 
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Table 


Organisms 

Number of J 

Voges-P roskauer’s 
test, Leifson’s 

j Voges-Proskauer’s 

, Methvl-red ! 

! 

Indole 

Citrate 

strains 

test, original 

test 

Koser’s 

Bact. ccrogencs type I 

i 

40 

+ 4G 

4- or rt 31 
— 15 

— 

— 

+ 

Bact. ccrogencs type II 

4 

+ 4 

[ 

+ 2 

2 

— 

+ 

+ 

Bact . coli type I 

39 ! 

- 39 

— 39 

+ 

+ • 

— 

Bact . coli type II 

1 

- 1 

— 1 

+ 

— 


Intermediate I and II . 

Totat, 

5 

95 

- 5 

— 5 

i 

+ 

! 

dr 

+ 


The above table shows that in 95 strains of 
the coli-serogenes group of organisms, Leifson’s 
test has succeeded and corresponded with 
methyl-red test and citrate tests, whereas in 50 
strains of Bact. ccrogencs, the old Voges- 
Proskauer’s test has been negative in 17, and 
this means that the error is high. Our con- 
elusion, is therefore that Leifson’s reagent can be 
used as a reliable test. The advantages over 
Barritt’s test are that the reagent is only one, 
easily available, less expensive and can be pre- 
served in a stoppered phial*, the test is more 
quickly and easily performed and the incubation 
time required for the test is shorter. In these 
days it is difficult to get creatin and a-iuiphthol. 
So Leifson’s reagent can be used instead. 
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THE DISTRIBUTION OF TYPHOID Vi 
AGGLUTININS IN NORMAL SERA 
WITH SPECIAL REFERENCE TO 
THEIR DIAGNOSTIC VALUE 
IN TYPHOID FEVER 


By D. W. SOMAN 

(From the Hajjkinc Institute, Bombay ) 

Isolation of the causative organism from 
blood, urine or faces of a patient, remains even 
to this day an unquestionable evidence of 
dtaeare such as typhoid lever. However, when 
that is not practicable, reliance has to be placed 
on the serological diagnosis using the conven- 
tional Widal test, the correct interpretation o 

the results of which is beset with many difficul- 
thc results by Felix and Pitt (1934) 

J3. tvrhostis, and its serum- 
° f a wn Tt Vi antibody in the sera of typhoid 
[SSand carriers, opened up a new serological 


approach to the problem of diagnosis of typhoid 
infection. Bensted (1937) and many other 
workers since then have confirmed the findings 
of Felix and his co-workers and acknowledged 
the importance of Vi agglutinins in the diag- 
nosis of typhoid carriers; but the demonstration 
of these agglutinins involved a laborious 
technique of preliminary absorption of H and O 
agglutinins, which made it hardly a. practical 
proposition to be used in the routine work. 
Bhatnagar, Speedily and Singh (1938) overcame 
these difficulties by finding out a pure non-motile 
strain of B. typhosus Vi I Bhatnagar, rich in Vi 
antigen and possessing only a trace of O antigen. 
Using this strain, Bhatnagar (1938) showed the 
development of Vi agglutinins in acute typhoid 
cases, whether uninoeulatcd or inoculated, to be 
very regular, provided the tests were done at 
proper intervals, during the course of disease. 
But such repeated examinations of blood, though 
possible among men under military _ discipline 
and in hospitals, could not be done in private 
practice, and reliance had to be placed on a 
single serological examination. Under these 
circumstances, of what value Vi agglutination 
test could lie was not known, and since this 
Institute was giving free diagnostic aid to 
medical practitioners, in the diagnosis of typhoid 
infection, it was decided to take this opportunity 
to examine sucli sera for the presence of Vi 
agglutinins. An accurate knowledge of the 
limits of natural Vi agglutinins among the local 
population is essential to the determination of 
the lowest significant Vi titre, and in view oi 
the paucity of published data on the subject, it 
was considered desirable to secure information 
concerning the distribution of Vi. agglutinins in 
normal sera in Bombay population. 

Three hundred random samples of blood 
received for Wassennann reaction were tested 
for the presence of Vi agglutinins. Only clear 
sera, fvee from haemoglobin, were used for the 
tests. The antigen used was a live suspension 
of 13. typhosus strain Vi I Bhatnagar, prepared- 
from a' 24-hour culture on saccharose-agar, and 
the strain was maintained according to the 
instructions given by Bhatnagar in his paper. 
The suspension had an opacity of about 8,000 
millions of organisms per c.cm. In addition to 
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this, a preserved agglutinable Vi I suspension 
from the Enteric Laboratory, Kasauli, -was used 
in parallel, in the earlier part of the investiga- 
tions, The suspensions, both living and killed, 
were required to satisfy the criteria of sensitivity 
to Vi sera in high dilutions and non-agglutin- 
ability in pure 0 and H antisera, even in a 
dilution of 1 in 5. Dilutions were put up in Felix 
tubes and ranged from 1 in 5 to 1 in 25 in case of 
normal sera. Dreyer’s drop technique was used 
throughout, and one drop of the suspension was 
added to each tube of serum-saline mixture, 
which amounted to one c.cm. The racks were 
well shaken and incubated at 37°C. for two 
horns. and were left at room temperature over- 
night. Readings were taken next morning 
according to the instructions given by Bhatnagar. 
Each tube was examined naked eye as well as 
with a magnifying lens, and the reading was 
confirmed by gently shaking each tube. 

Three hundred samples of normal sera were 
thus examined for the presence of typhoid Vi 
agglutinins. The results are set forth in table I. 


Table I 

Vi agglutination in 300 normal sera 


Agglutination 
titre against 
strain Yi I 

Number of 
sera 

| Percentage showing 
j agglutination 

1 in 5 

17 

5.65 

1 in 10 

.4 

1.35 

1 in 16.5 

% 1 

0.3 

1 in 20 

o ! 

0.0 

1 in 25 

3 

1.0 

1 in 5 to 1 in 25 j 

j 

25 

8.3 


The information concerning the distribution of 
Vi agglutinins in normal sera is very scanty, and 
among the few workers who have published the 
reports are Pijper and Crocker (1937), Lewin 
(1938), Ilorgan and Drysdale (1940), Davis 
(1940), Radowsky (1942) in different parts of 
Africa; Eliot (1940) and Coleman (1942) in 
U.S.A.; Bhatnagar and his co-workers (1937) in 
India. The number of normal sera showing Vi 
agglutinins varied from 2 to 10 per cent, in the 
hands of different workers, in the absence of 
any uniformity of technique; the technique varied 
essentially in regard to the range of dilutions put 
up, the strain of B. typhosus used, for the pre- 
paration of suspensions. In this investigation, 
as pointed out before, a Vi I strain of B. typhosus 
was used throughout, and the technique followed 
essentially the instructions given by Bhatnagar 
personally. The results obtained from table I 
clearly indicated that only in 25 out of 300 
normal sera (8.3 per cent), Vi agglutinins could i 
be demonstrated. Seventeen out of 25 such sera 
were positive in a dilution of 1 in 5 only. It was ■ 
not possible to obtain any samples of faces from 
the \ i positive persons ; therefore the significance 
oi the positive findings could not be further 


estimated. With 92 per cent of normal sera 
| failing to contain Vi agglutinins even in a 
dilution of 1 in 5, the minimum Vi diagnostic 
tike in the serum of a clinically typhoid fever 
case, was fixed as the 1 in 10 dilution .of the 
serum. A further rise in the Vi tit-re with the 
examination of a second sample would establish 
the diagnosis of the disease. 

Fully armed with the proper technique and 
having* secured the necessary information regard- 
ing minimum diagnostic Vi titre for the local 
population, an investigation was carried _ out on 
75 sera of bacteriologically proved typhoid fever 
cases, as to the presence of Vi agglutinins in 
sufficiently diagnostic titre. All the cases were 
uninoculated with T.A.B. vaccine. Only one 
single sample of blood from each patient was 
j available for testing the serum for the presence of 
O, II and Vi agglutinins. The clot culture was 
done in ox-bile as described previously (Soman, 
1932). Thus in every case the clot culture was 
positive for B. typhosus. The majority of 
samples of blood were received during the second 
week of fever. The technique of Vi agglutination 
essentially remained the same as described above 
except that serum dilutions ranged from 1 in 
10 to 1 in 200. In the case of O and H aggluti- 
nations, the dilution of serum varied from 1 in 
50 to 1 in 1,000 and the racks were incubated 
in the water bath at 56°C. for four hours and 
then were left in the refrigerator overnight. 
Readings were taken next morning and the 
results of Vi, O and H agglutinations were com- 
pared as to their diagnostic significance. The 
results are summarized in table II. 

Table II 


O, H and Vi agglutination in the diagnosis of 
75 typhoid fever cases 


Total 
number 
of cases 

B. typho- 
sus 

isolated 

Positive 

by ‘ 

Hand O 
test 

Positive 

by 

H, O and 
Vi test 

1 

Positive 

by 

Vi test j 
only 

1 

Negative 

by 

O, H and 
Vi test 

75 

70 

i 

71 ! 

46 i 

4 

100% 

93% 1 

95% 

61% 

5% 


The results clearly indicate the comparative 
diagnostic value of O, H and Vi agglutination 
by a single serological examination. Vi agglu- 
tinins could be demonstrated in sufficiently 
diagnostic titre in only 61 per cent of the total 
number of typhoid cases. If reliance was placed 
on Vi agglutination alone, in 29 out of 75 cases, 
the diagnosis would have been missed altogether. 
While bv incorporating Vi agglutination test as 
a routine along with O and H agglutination; 
only one more case would have been diagnosed. 
1 he combined method of O and H agglutination 
could help the diagnosis in 93 per cent of cases 
of typhoid fever. In four cases, no kind of 
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agglutinins could he demonstrated and the 
diagnosis was only arrived at by a positive clot 
culture. Bhatnagar (1938) found the Vi develop- 
ment to be very regular in 134 cases of typhoid 
fever, inoculated and uninoculated, and since then 
many other investigators (Green, 1940; Almon 
and Stovall, 1940; Eliot, 1940; Coleman, 1942) 
tried Vi agglutination as a routine test in the 
diagnosis of typhoid fever but the results failed 
to come up to expectations. They could demon- 
strate the Vi agglutinins in less than 50 per 
cent of typhoid cases only. Wagle (1941) in 
Bombay found the Vi agglutination test to be 
diagnostic in 67.4 per cent of typhoid cases only, 
doing a single serological examination. Bensted 
(1940) found 75 per cent of sera which showed 
the presence of Vi agglutinins when repeatedly 
examined at short intervals. Even then in 19 
cases he found a complete absence of Vi agglu- 
tinins in a serum dilution of 1 in 20 or upwards, 
throughout the disease. Seshadrinathan and 
Pai (1940) in Madras could diagnose 77.1 per 
cent of typhoid cases by Vi agglutination test 
alone. The results of this investigation however 
showed that Vi agglutination test on a single 
sample of blood could be of diagnostic value in 
61.3 per cent of typhoid cases in Bombay. As 
the value of any such tests depended on the 
practical application in the diagnosis of the 
disease, it was disappointing that the develop- 
ment of Vi antibody could not be demonstrated 
in every case of typhoid fever. Under the 
conditions, the routine combined method of clot 
culture and O and H agglutination (Soman, 
1932, 1934) proved the method of choice for the 
diagnosis of typhoid fever. 


that respect, to the routine combined method of 
clot culture and O and H agglutination. 
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Summary 


1. Three hundred samples of sera, sent for 
Wassermann reaction, were tested for the 
presence of typhoid Vi agglutinins. 

2. Twenty-five or 8.3 per cent of them only 
were shown to contain Vi agglutinins in titres 
1 in 5 to 1 in 25. On the basis of these find- 
ings, 1 in 10 dilution of a -serum was fixed up as 
the minimum diagnostic Vi titre in a clinical 


typhoid fever case. 

3. Sera from 75 proved typhoid cases were 
examined for O, H and Vi agglutination, and the 
results were compared as to their diagnostic 
'value. 

4. Vi agglutination test alone could diagnose 
61.3 per cent of typhoid cases while 93 per 
cent of such cases could be diagnosed by the 
presence of O and H agglutination. In 5 per 
cent of cases, the diagnosis was solely arrived 
at by the isolation of B. typhosus from clot 
cultures, as none of the three antibodies could 

be demonstrated. . 

..5. In cases of typhoid fever, uninoculated 
with T.A.B. vaccine and with only a single sero- 
logical examination available Vi agglutination 
test, by itself, was found to have hardly any 
diagnostic value and was actually inferior m 


A Mirror of Hospital Practice 


COMA DUE TO MALARIA* 

By D. J. REDDY 

CAPTAIN, I.M.S./I.A.M.C. 

Of an Indian Field Ambulance 

A sepoy, aged 25, was admitted to hospital at 
10 a.m. on 21st July, 1944, with undiagnosed 
fever. In view of the rush of battle casualties, 
he was put down for evacuation but was detected 
as being too ill and was retained. At 6 o'clock 
that evening, the patient was reported to be 
unconscious. I found him lying motionless, 
unconscious and undisturbed by shell fire near 
at hand. The eyes were sunken, the pupils 
were normal and deep reflexes not exaggerated. 
Kernig's sign was absent and the plantar response 
was flexor. There were no neurological signs. 
The rectal temperature was 100 °F.; pulse 120, 
volume good. There was pallor probably due to 


* Condensed by Editor, I.M.G* 



Feb., 1945] SCHISTOSOMIASIS CONTRACTED IN INDIA : ANDREASEN & £URI 93 


anaemia. The only other clinical finding of 
importance was enlargement of the spleen. 

The following investigations were then 
carried out. Blood examination for malaria 
parasites showed none; urine contained no sugar 
or albumin; lumbar puncture revealed no 
abnormality in the cerebrospinal fluid. 

Examination having excluded other causes of 
coma, in spite of the failure to detect malaria 
parasites in the blood, the diagnosis of cerebral 
malaria was made, and the patient was treated 
accordingly. At 7 o’clock that evening an 
intravenous injection of 6 grains of quinine 
bihydrochloride was given. At 12 midnight no 
improvement having been seen the dose was 
repeated and also next morning at 6 a.m. A 
fourth intravenous injection was given at 11 
o’clock that day, and two hours later the patient’s 
condition was much improved, coma having 
almost passed off. At this time a blood smear 
showed a few P. falciparum rings, and that after- 
noon a fifth intravenous injection of quinine 
bihydrochloride was given; after that the 
administration was oral. Next day he could sit 
up in bed and take food, and the following day 
he was evacuated. 

The striking points about this case are the 
failure to detect parasites in the first three 
examinations, and the excellent response to 
intravenous quinine given roughly 6-hourly for 
five injections, 6 grains at a time, the intravenous 
quinine being given without very serious symp- 
toms. Intravenous quinine given properly when 
the indications exist, is by far the best mode of 
administration of quinine; it is replaced by oral 
quinine when the stomach is able to tolerate and 
retain it. This opinion has been substantiated 
by me in treating 100 patients out of 3,500 
malaria cases belonging to one or the other forms 
of dangerous types of P. falciparum infection. 
In my experience in India as a student and 
later, intravenous quinine was often condemned 
as being dangerous. My recent experience as 
well as the experience of others has disproved 
this. 

. My thanks are due to Lieutenant-Colonel A. Hunter, 
ra.m.c., for allowing me to publish this case report, 
and to Lieutenant T. D. Gera, i.a.m.c., who has rendered 
me immense help in preparing this case report. 


INFECTIOUS MONONUCLEOSIS 

(GLANDULAR FEVER) 

By D. J. REDDY 

CAPTAIN, I-A.M.C. 

A. patient, aged 22 years, was admitted for 
undiagnosed fever. 

. The patient complained of continued fever 
with headache for four days. There was no 
cough. For two days he had noticed glandular 
enlargement behind the ear and in the neck. 

.Examination— patient looks ill; the neck is full; 
■no throat is not congested and no membrane is seen. 


The preauricular, submental, cervical- and epitrochlear 
glands are enlarged and vary m size from that of a 
marble to that of a small potato. The skm over the 
glands is free; the glands are not matted. They are 
not shotty to the feel; but they are tender to the 
touch. The inguinal glands are enlarged and tender 
but not matted together. The spleen and liver are just 
palpable but not tender. There is no visible rash 
on any part of the body. Other systems show ho 
abnormality. 

• Blood smear.— There is a preponderance of 
monocytes which amounts to 82.1 per cent, the 
rest being polymorphonuclears. Most of the 
monocytes resemble Turk cells. No immature 
white cells are seen, and no malarial parasites. 

Diagnosis . — There was no evidence of syphi- 
litic infection, and he also does not show any 
healed scars. Moreover, the nature of glandu- 
lar enlargement and the absence of associated 
mucous patches excludes syphilis as the cause 
of glandular enlargement. 

Acute lymphatic leukaemia is also excluded, as 
no immature cell could be found. The diagnosis 
of glandular fever was made. The agglutina- 
tion tests, etc., could not be performed. • 


A CASE OF SCHISTOSOMIASIS INFECTION 
CONTRACTED IN INDIA 

By A. T. ANDREASEN, fjlc.s., f.r.s, (Edin.) 

LIEUTENANT-COLONEL, I.M.S./l-A.M.C. 

Officer In-charge, Surgical Division, Raiualpindi 
and • 

H. L. SURI, m.b., b.s. 

Medical Officer in charge of a Surgical Ward 

The literature at our disposal gives no 
mention of a case of this disease ever having 
been reported from India before. We feel there- 
fore that sufficient interest attaches to the case 
to warrant a short note being published. 


Case history 


On 16th March, 1944, a Sepoy L. S., I. 0. C., aged 
19 years, a recruit of only four months’ service, was 
admitted to one of the surgical wards of the Indian 
Military Hospital, Rawalpindi, for investigation of 
painful hsematuria. 

At the beginning of his sendee, he was in Poona for a 
short period of training, and whilst there he was run 
over by a lorry. The accident was apparently slight 
but he was put into a plaster jacket for three weeks. 
He was quite well after this and was doing his duty until 
the last day of February, when, in the afternoon at a 
game of hockey, he was knocked down and injured 
slightly in the lower abdomen. The next day he 
noticed blood in his urine, but did not report sick. 
For fourteen days he had some dull pain in the lower 
abdomen, and at the end yf the penis as the act of 
micturition ended. The urine was high coloured, and 
often there was a little fresh blood at the end of the 
flow. 


un aomission ne was tound to be a young, healthy 
Sikh. No abnormality could be detected in any system 
or organ. The first urine he passed after admission was 
examined and noted to be of fair quantity, and a 
dark bromi colour; specific gravity 1014; a slight cloud 
of albumin. Microscopic examination of the deposit 
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Tevealed numbers of red cells amongst which were a 
fair number of the ova of Schistosoma haematobium; 
some phosphates and oxalates were also present. 

On 25th March, 1944, cystoscopy was performed. The 
region < of each ureteric orifice was surrounded by a 
collection of small raised white points, about a milli- 
metre in diameter. Some of these could be seen to be 
ulcerated. Leashes of vessels ran from the surrounding 
mucosa up to the limiting edge of each little papule. 
The trigone w as very congested, and a continuous 
stream of lotion had to be kept running through the 
bladder in order that a clear view could be got of the 
ureteric ^ orifices. The appearances were- typical of 
bladder infection with schistosoma. 

The daily urine examination showed large numbers 
of ova. The stools were negative for ova on all occa- 
sions, and proctoscopy revealed a congested, but 
otherwise normal rectum. 

The case was demonstrated before the N. W. Army 
Surgeon’s Conference on 30th March, 1944, and a 
freshly prepared microscopic specimen of the ova was 
shown with the case. < Colonel J. Rodger had already 
confirmed our diagnosis from his Egyptian experience 
of the disease; Lieut.-Colonel Puri, i.m.s., and the 
District Pathologist, Major Chadda, i.m.s., confirmed 
the diagnosis, at the conference, from their recent 
experience of the disease overseas. Many of the sur- 
geons present were able to confirm our opinion from 
their experience. 

The case was now being treated with tartar emetic 
on the usual lines, and on the advice ^ of those with 
experience of the condition in countries where the 
disease is common. After three _ months he was still 
passing ova in small numbers at irregular intervals; by 
5th August, 1944, lie had been symptomless for two 
weeks and the urine was negative for ova for three 
weeks. He had twice refused cystoscopy, and now, 
again refused this examination. As he appeared to be 
well, he was discharged and told to report for observa- 
tion once a month. Up to now he is well. 


Discussion 

This young man came to us after he had had 
only four months 7 service, and having never been 
out of his native district except for the short 
visit to Poona, and his posting to Rawalpindi. 
When we saw him the disease was well estab- 
lished in the bladder. The suggestion is, there- 
fore, that here is a case of schistosomiasis con- 
tracted in India, with the probability of the 
infection having occurred in his village. Whether 
the disease exists there, and has existed there for 
a long period, cannot be said, but one thing 
seems to come out of this line of thought, and 
that is that there must be snails in the local 
water ponds and tanks, which, given the chance 
to pick up the miracidium, are capable of 
nurturing it to the free swimming stage and so 
infecting man. The same applies to the water 
tanks around Poona if it is postulated that he 
contracted the infection there. The importance 
of finding this case cannot be denied^ for it 
means the presence of snails in India which can 
act as the intermediate host and propagate the 
disease. With the prospect of infected troops 
returning from overseas and supplying the ova, 
there is a possibility of the disease becoming a 
common scourage in India. If the disease 
already exists in India, then the areas where it 
is prevalent must be sought and mapped at once, 
for without this knowledge we cannot know 
whether or not the condition is on the increase 
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from purely Indian sources, or is being imported 
from Africa, Burma, China or Egypt. It has 
not 'been possible for us to go to this man 7 s 
village to investigate the state of affairs there, 
but his full particulars are given here for the 
benefit of the proper authorities and investiga- 
tors interested : — 

Village : Talapur, P. 0. Chamkaur Sahib. Thana : 
Ropar, Railway station : Ropar, District : Ambala. 

We have to thank Colonel J. Rodger, Officer Com- 
manding, Indian Medical Hospital, Rawalpindi*, for 
encouragement and permission to publish this note. 


A CASE OF FILARIASIS OF THE EYE 

By SHYAM SUNDAR LAL SRIVASTAVA, 

M.B., B.S., L.O. 

Mian Bazar , Gorakhpur 

The patient, a lady aged 26 years, thin built, 
looking otherwise quite healthy, came to me with 
the following complaints : — 

(a) As she woke up early in Ihe morning, she 
saw as if some snake appeared coiling before her 
eyes. 

(b) Severe headache since that time. It 
lasted for about 15 to 20 days and then sub- 
sided a little. 

Vision . — Right eye (diseased eye) : 

6/60 c- 1.0 Dspli. 6/24 
Left eye : 

6/24 c- 1.0 Dsph. 6/6 

On inspection . — The lids, conjunctiva, cornea, 
iris and anterior chamber were normal; pupils 
normal in size and reaction. 

Homatropin was later on put, and on ophthal- 
moscopic examination of the fundus, two filarial 
worms were seen rapidly moving at the macula. 
I tried to count the oscillation of the body of 
the worm and found it to be 100 per minute. 

During the last 10 days that she has been 
under my care, she was given two injections of 
1 grain of soamin intravenously, but as yet 
there has been no change either in the position 
or morbidity of the worm. 

The observations of any other ophthalmic 
surgeons who might have come across the condi- 
tion, may be requested, and their suggestions as 
to the line of treatment will be most welcome. 

I acknowledge my thanks to Dewan Bahadur W. K, 
Roman Nayai who very kindly sent his advice on the 
case. - 

[Note. — We sent the above case report to Captain 
E. J. Somerset, i.m.s.. Ophthalmic Surgeon and Professor 
of Ophthalmology, Medical College, Calcutta, for his 
comment. He : has written a note about it which is 
given below. — Editor, I.M.G.1 

1 Dr. Shyam Sundar Lai Srivastava 7 s case 
would appear to be one \ of filariasis of the 
vitreous .chamber. The case should be watched 
in the hope that the worms will come forward 
into the anterior chamber when they can be 
removed through a corneal incision. ^ No opera- 
tion through the sclera is as yet indicated. 7 
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VIROL 


in the treatment of debility 

flavour. The patient takes it with 
relish and benefits not only by its- 
direct nutriment, but also because it 
assists in the digestion of other foods. 

The value of Virol in debility and 
wasting conditions has ,been demon- 
strated by over forty years’ clinical 
experience and by its increasing use 
in Hospitals and Clinics. 

VIROL, is composed of MALT EXTRACT, 

ANIM’AL FATS {specially refined ) y EGGS, 

SUGARS C including Glucose ), ORANGE 

\ 

JUICE and added mineral salts and vitamins 

Agents for India: Messrs. A. H. Wheeler & Co., Asian Buildings, Nicol Road, Ballard Estate, Bombay 

Vtrol Ltd., London, England 


The composition of Virol is such 
that it satisfies all the most important 
dietetic requirements in the treatment 
of debility, whether the debility is due 
to illness or to other causes. 

Virol provides an ample calorific 
intake of carbohydrates, protein, and 
fat, accompanied by an adequate 
supply of the other essential nutritive 
factors. It is readily assimilated and 
completely absorbed by even the 
most delicate digestive system, with- 
out risk of strain. Virol is pleasant in 


NOT NERVOUS BUT ‘NERVY’ 


Even in these days there is little evidence of nervousness f 
but overwork and strain make themselves felt however 
much their external manifestations be controlled. 


Thus the overworked business man may suffer from head- 
aches and insomnia, for the relief of which he needs a 
sedative that will increase his working capacity. 
VEGANIN satisfies this need. It is composed of acetylsali« 
cylic acid, phenacetin and codeine, each in small but 
sufficient dosage, and has a specific synergistic effect in 
disorders consequent on over-strain. 


VEGANIN is neither toxic or habit-forming. It is not, 
advertised to the public. 



MARTIN & HARRIS LTD., 

Mercantile Buildings, Lall Bazar, Calcutta.. 
Also at Bombay, Iftndxas, and Karachi 

Prepared by 

WILLIAM R. WARNER & CO., LTD., 
LONDON, ENGLAND. 
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BROMETHOL B.D.H. 


The Basal Anaesthetic for Rectal Injection 

The use of Bromethol B.D.H. constitutes a practically ideal form 
of pre-medication for anaesthesia. Its advantages, which are obvious 
at every stage from administration in the ward until the post-opera- 
tive recovery from the anaesthesia,' can be summarised as follows : — 

1 Preparation and administration are s mple. 

2 Apprehension is eliminated and amnesia is complete for the patient. 

3 A minimum of anaesthetic (nitrous oxide and oxygen, ether or procaine — local, 
regional or splanchnic infiltration) is required to produce safe and satisfactory 
anaethesia with adequate relaxation. 

4 Return to consciousness is gradual and free from undesirable symptoms such 
as nausea and vomiting. 

5 Accuracy of dosage and continuous and close watching of the patient are 
not so vital as they are with deep inhalation anaesthesia or intravenous 
barbiturate anaesthesia. 

Stocks of Bromethol B.D.H . arc held by leading chemists, 
and full particulars arc obtainable from — 

THE BRITISH DRUG HOUSES LTD. 

i 

[Incorporated in England) 

Imperial Chemical House BalJard Estate 

BOMBAY 

--- - == - ~ : ' = = . 


MASS MINIATURE 
RADIOGRAPHY 

The apparatus chosen by the Medical Research 
Council and adopted in the Ministry of Health 
Mass Radiography Scheme in Great Britain is 
made in England by 

WATSON & SONS 

(ELECTRO-MEDICAL) LIMITED 

_ Manufacturers of X-Ray and Electro-Medical Apparatus 

RVErat Temporary Head Office: 76, CASTLE ST., READING, ENGLAND. 

King - Emperor 
George V. 
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PENICILLIN IN THE TREATMENT OF 
WOUNDS 

As penicillin is available now in civil practice, 
the following details from the Report* drawn 
up by the Penicillin Clinical Trials Committee 
of the Medical Research Council may be of 
interest to our readers. The instructions are 
however provisional, as experience is still not 
wide enough. 

Natural penicillin is an organic acid; its 
calcium and sodium salts are used in therapeutics. 
The former is suitable for local treatment, but 
not for intramuscular injection, as it may cause 
local necrosis (this is most probably due to 
impurities). The sodium salt, more difficult to 
prepare and leg's stable and also hygroscopic, is 
used for systemic administration, but may be 
applied locally if the calcium salt is not available. 
In appearance, either preparation is a yellow or 
brownish-yellow powder, freely soluble in water. 
More darkly coloured samples are less pure. 
Potency is expressed in terms of Oxford units 
per mg. Penicillin is adversely affected by heat 
and moisture, and it should be stored in a sealed 
container, if possible in a refrigerator. It is 
also decomposed by acids and alkalies (hence 
it is ineffective when given by mouth), metallic 
salts and alcohol, and should not be brought in 
contact with antiseptics unless they are known 
to be compatible. Bacterial contamination must 
be avoided. 

As an antiseptic, penicillin is ideal ; it acts in 
extremely high dilutions, it has almost no local 
or systemic toxicity, and its action is unimpaired 
by serum, blood or pus. It is bacteriostatic 
and not bactericidal. Locally applied, it is 
immensely superior to the sulphonamides. The 
principal pyogenic cocci, the Clostridia of gas 
gangrene, the pneumococcus, the diphtheria 
bacillus, and the spirochaetes of syphilis, relaps- 
ing fever and possibly Weil’s disease are highly 
susceptible to it, while all gram-negative bact- 
eria, except gonococci and meningococci,, are 
resistant. Among the former, however, occa- 
sional strains of bacteria have been observed 
with an exceptional degree of resistance. Treat- 
ment is often successful even when the infection 
is due to a mixture of resistant and susceptible 
bacteria. 

Penicillin is issued as powder or in tablets, 
and it is used in three forms which should be 
prepared with aseptic precautions : — 

(a) Solutions. — For local application a stock 
solution of 1,000 units per c.cm. in -sterile distilled 


• Memorandum No. 12. The Use of Penicillin 

in lTcatm/j TFcr Wounds. H. M. Stationery Office, 
London. 3 d. net. 


water should be made and stored in an ice chest, 
but should not be used later than 14 days after 
preparation. Dilute solutions (250 units per 
c.cm.) for use in wards should be prepared from 
stock solution and issued in amounts sufficient 
only for a single day’s needs. For intramuscular 
or subcutaneous injection, sodium penicillin is 
dissolved in a small quantity of sterile distilled 
water, e.g. 15,000 units in 2.5 c.cm. For con- 
tinuous intravenous drip, the requisite amount 
of such a solution is added to a bottle of isotonic 
glucose or saline. ... . • . 

(6) Powders . — Penicillin is mixed with sul- 
phonamide or sulpliathiazole to give a concen- 
tration from 500 to 5,000 units per gramme (the 
lower strength for burns, the higher for wound 
prophylaxis) . It should not be stored longer 
than ‘a week. ' ' 

(c) Creams .— These are made by mixing with 
(i) Lanette wax SX 12 parts, arachis oil 25 and 
water 55 or {ii) 30 per cent Lanette wax in 
water. Strength — 250 units or more per gramme. 
Creams may be stored in a refrigerator but 
should not be frozen. They are not stable and 
should be used within one week. 

Penicillin therapy does not obviate the need 
for adequate surgical treatment. For local 
application the solution is most frequently 
administered through a tube inserted into the 
wound which is closed around it, or the tube may 
be inserted through a separate stab incision and 
the wound closed completely. The end of the 
tube protrudes through the dressing, and the 
solution is injected, not under pressure, with a 
syringe (without a needle) twelve-hourly; open 
wounds may be sprayed with the solution, but 
the powder or cream is to be preferred. Peni- 
cillin in a strength of 1,000 to 5,000 units per 
c.cm. may be injected into abscess cavities 
following the aspiration of pus. The cream, may 
be used for skin infections, burns or wounds 
which cannot be closed. It is applied daily or 
every second day. The powder may be used for 
wounds which cannot be closed, or it may be 
applied preparatory to closure. A blower is 
essential, and enough should be applied for the 
whole surface of the wound to be coloured by 
penicillin. Application should be made every 
24 hours at least. 

For systemic administration, intravenous or • 
intramuscular injections may be necessary for 
extensive and deep-seated tissue infections and 
for septicaemia, but under present conditions 
it should not be used if the responsible organism 
is susceptible to sulphonamide treatment. The 
sodium salt (15,000 units in 2 to 3 c.cm of sterile 
water) may be administered intramuscularly 
every three hours, or intravenously by drip with 
saline or glucose solution, 100,000 to 120,000 
units being given in this waj r in 24 hours. 

The particular method to be used in any case 
will depend on the particular type of wounds. 
For surface wounds and burns, penicillin must 
reach ana remain -in contact with the whole of 
the infected surface. Preliminary surgery may 
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be necessary to eradicate pockets or sloughs. 
The cream (100 to 400 units per gramme) is 
most commonly used. The solution (100 to 1,000 
units per c.cm.) may be applied by compress, 
but this is rather wasteful. The powder form (500 
to 5,000 units per gramme) is applied by an 
insufflator; its effect may be shorter than when 
cream is used. If penicillin reaches every part 
of the wound, sterility is usually obtained in 36 
to 72 hours. This is checked by a bacterio- 
logical swab. Treatment is continued for a 
further two to four days, or until two consecutive 
negative swabs have been obtained. In soft 
tissue wounds, following the necessary surgical 
excision, small rubber tubes (the number depend- 
ing on the size of the wound) are inserted as 
previously described, and about 3 c.cm. . (250 
units per c.cm.) are injected into each tube at 
twelve-hourly intervals. The tubes are Itfft in 
for 3 to 5 days. Penicillin-sulphanilamide is 
dusted on to any raw surface after the removal 
of the tubes. Penicillin cream (250 to 1,000 
units per gramme) packed in gauze has been 
used with success on civilian wounds, including 
lacerations. For gas gangrene , local applica- 
tion alone is useless for established cases, and 
systemic treatment for three days is recom- 
mended. Penicillin does not replace, but only 
supplements, existing methods of treatment 
(excision of dead muscle, and the administration 
of full doses of antitoxin). Compound fractures 
should be closed by suture, if possible, after 
removal of devitalized tissue, and treated with 
penicillin by the systemic route for 5 days ( i.e . 
about 500,000 units) or even longer. In the 
presence of gross skin loss or a fair-sized dead 
space, the wound should not be entirely closed. 
Local treatment as for soft tissue wounds might 
also be tried. For wounds of the eye, one drop 
of a solution of 500 units to the c.cm. of saline 
is instilled into the eye half to one-hourly, after 
24 hours 2-hourly and later 4-hourly. Sufficient 
information is not yet available on treatment 
of penetrating wounds of chest and abdomen, 
and head injuries. In luemothorax, infection can 
probably be prevented by injection of penicillin 
solution subsequent to aspiration of blood, and 
repeating injections if fluid recollects. The 
suggested initial dose is 15,000 to 30,000 units. 
When the infection is established, aspiration 
every two days, with partial replacement with 
penicillin solution, is recommended. If pus con- 
tinues to form after sterilization, drainage may 
be required. 

In conclusion, it is rarely justifiable to treat 
any case with penicillin without making a 
bacteriological diagnosis, since the < outcome 
depends so much on the nature of the infection. 
When systemic treatment is undertaken, it is 
recommended that the . blood concentration 
should, be '.checked. This appears to wary , m 
different individuals on a given dosage, pre- 
sumably owing to differences m the rate of renal 

excretion. . • R N C. 
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COLONEL F. P. MACKIE 

Colonel F. P. Mackie, i.m.s., died in 1944. We have 
received the following notice about Colonel Mackie 
written by Major-General Sir John Taylor, i.m.s.:— 

' With the death of Colonel F. P. Mackie a link has 
been lost with the important phase of development of 
research in tropical diseases which occurred in the earlier 
years of the present century. Mackie entered the 
Indian Medical Service in 1902 taking top place and 
prizes in both Medicine and Surgery. After service in 
the military side, which included Younghusband's 
Mission to Thibet, he took up research work and for 
the rest of his service was a member of the Medical 
Research Department of the Government of India 
although taken for other duties at intervals and on 
mobilization for war. 

His first appointment, in 1908, was as Assistant 
Director of the Plague Research Laboratory, Bombay 
(later designated the HafTkine Institute on his own 
suggestion). He was selected for appointment to the 
Royal Society's Sleeping Sickness Commission with 
which lie proceeded to Uganda to carry out laboratory 
investigations in the field as one of a team which made 
important contributions to the knowledge of transmis- 
sion by the tsetse fly. On return to India, Mackie was 
put on special duty to investigate kala-azar in Assam, 
and many important observations were made and much 
ground cleared during the three years of his enquiry. 
With the outbreak of war in 1914 he reverted to mili- 
tary employment and served in Baluchistan, France 
and Mesopotamia in the latter country as Officer 
Commanding Central Laboratory, Amara, and later in 
the Central Laboratory, Baghdad. His sendees were 
recognized in despatches and by the conferment of 
the O.B.E. 

On return to India, Mackie apted for a short period 
as Professor of Pathology, Calcutta University, in 
succession to Sir Leonard Rogers, before taking up the 
appointment of Director of the Pasteur Institute, 
Shillong, Assam, where he was again brought ink) 
contact with kala-azar work. He remained in this 
• appointment until 1923 when he was appointed Director 
of his original laboratory, the HafTkine Institute, 
Bombay, and this remained his substantive post until 
his retirement although for short periods he officiated 
successively ns Public Health Commissioner with the 
Government of India and as Surgeon-General, Bombay, 
and ngnin as Director, Pasteur Instituk, Shillong. It 
had been intended that Mackie should continue his 
work in India as Director of a special Commission on 
cholera but it was not found possible to develop this 
project at the time and he retired from the Indian 
Medical Service in 1932. 

For a man of Mackie's temperament it was not 
possible to drop active work and he took up the post 
of Pathologist to the Tropical Diseases Hospital, 
London, and later on, in 1937, was made Chief Medical 
Officer to British Overseas Airways Corporation, an 
appointment which he held up to the time of his death. 

During his service Mackie had come into contact with 
a great variety of problems of tropical medicine and his 
knowledge of the laboratory aspects of the subject was 
very extensive. In addition he had had considerable 
field and clinical experience and his outlook was a prac- 
tical one. This made him a very suitable representative 
of the Government of India at the meetings of the 
Office International d’Hygiene Publique which he 
' attended on four occasions and also at meetings of the 
Health Committee of the League of Nations at Warsaw, 
Paris, Tokyo and Bangkok. He was Chairman of the 
Plague Expert Commission of the League of Nations 
from 1927 to 1931. , ; 

Mackie made contributions to the literature of 
J* Relapsing Fever, Sleeping Sickness, Plague, Kala-azar, 
Cholera, Dysentery, Enteric Fevers, Schisksomiasis, 
Sprue, etc. He was a Fellow of both the Royal College 
of Physicians and the Royal College of Surgeons and 
held the Diploma of Public Health (Bristol). 
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OBSERVATIONS ON MALARIA AND 
OTHER CONDITIONS SEEN IN 
BURMA EVACUEES 

By R. N. CHAUDHURI, m.b. (Cal.), m.r.c.p. (Edin.). 
t.d.d. (Wales), f.s.m.f. (Bengal) 

and 

M. N. RAI CHAUDHURI, m.b. (Cal.) 

(From the Department of Tropical Medicine, School of 
Tropical Medicine, Calcutta) 

T.v (lie early part of 1942, when the fall of 
Burma seemed imminent, the authorities were 
faced with the problem of evacuating thousands 
of people to India. Shipping and aircraft being 
limited, the only alternative was to open up 
some overland .routes, and this was done 
as expeditiously as possible. Two of these 
routes are said to have been mostly used, one 
via Tamu, a large village in the frontier, into 
the Manipur State, and the other leading from 
the northern part of Burma through the 
Hukung valley and the Naga hills direct 
into Assam. 

Although a certain proportion of the evacuees 
withstood the journey fairly well, a great man} 7 
of them did not complete the trek; they died 
on the way, while others arrived in a deplorable 
state of health. Various official and non- 
official organizations were started for their 
accommodation, relief, etc., in different places.. 
In Calcutta, an elaborate arrangement was made 
for the purpose, and most of the sick persons 
were sent to different hospitals for treatment. 
During the period of six months from the middle 
of April to that of October 1942, 144 Burma 
evacuees were admitted to the hospital attached 
to this school, under the care of the senior writer. 
Observations based on these patients constitute 
the material -for this article. Patients with 
predominating bowel symptoms, about 15 in 
number, w r ere admitted under a different 
physician and have not been dealt with here. 

Wherever active warfare is in progress such 
migrations of refugees are likely to be seen, 
and it may be of some interest to medical men 
engaged in medical relief to have a resume of 
the main diseases found in such refugees in 
this part of the world, and of the steps taken 
to deal with them. 

Race . — The series included .89 Anglo-Indians, 
20 Europeans, 14 Anglo-Burmans, 11 Chinamen, 
7 Indians, 2 Burmans and 1 Persian. 

Sex and age. — There were 92 males and 52 
females. The youngest patient was 9 months 
and th'e oldest 65 years old, the majority (55 per. 
cent) being above 20 years. 

Duration of journey. — From the history of the 
duration of journey (since leaving Burma and 


arriving in Calcutta) the patients could be 
divided as follows : — 

Duration (in weeks) . . 2 4 6 8 10 over 10 

Number of cases . . 2 12 25 39 18 12 


Thus out of 108 evacuees nearly 60 per cent 
travelled from 6 to 8 w 7 eeks to complete the 
journey; the statement of 36 persons being too 
indefinite they have been excluded. 

Diagnosis. — The table below gives their diag- 
nosis arrived at after investigation in the 
hospital. 

Disease 

1. Malaria 

2. Typhoid and malaria 

3. Fever due to other causes 

4. Miscellaneous 


Number of 
■ cases 

105 

4 

22 

13 


1. Malaria 


Both the routes used by the evacuees lay- 
through highly endemic malaria regions, so it 
was inevitable that malaria would play a 
major part in the lives of the evacuees, although 
those who managed to get away before the onset 
of rains probably did not suffer much from it. 
A doctor who was in Burma Government service 
states in a personal communication that Tamu 
is a highly malarious place. Even in summer 
he had found the spleen index as high as 80 per 
cent, and it used to rise to over 90 per cent 
by December. The foot-hills extending north 
and south are equally malarious. He himself 
trekked by the second of the above mentioned 
routes after crossing the Kachin hills, along 
with hundreds of evacuees, and says that 
malaria set in after the first few showers of 
rain, that the incidence of this disease was 
very high, and that many of the diarrhoeas and 
dysenteries were due to algid malaria. 

In this series, 109 individuals (75.6 per cent) 
had active malarial infection, four of them 
having typhoid as well ( vide infra). Sixty- 
three of these cases (57.7 per cent) had 
P. falciparum, 36 (33.0 per cent) had P. vivax 
and 4 (3.7 per cent) had mixed infections. 
Only 2 (1.9 per cent) had P. malaria; infec- 
tion ; and the species was not identified in 4 
(3.7 per cent), only rings being found in thick 
films. The following table shows the distri- 
bution of patients according to the parasites 
found in blood with . reference to their sex and 
age. 

It appears that there was a preponderance 
of,P . falciparum infection in both sexes and 
in adults, adolescents' as well as children. 

Clinical, features)— Li may be interesting to 
note the incidence of . the principal symptoms 
and signs in the infections due to P. falciparum 
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Distribution of patients according to parasites with reference to sex and age 


Infection 

1 

Sex 

Age in teaks 

Males 

1 

Females 

Up to 12 

13 to 20 

Above 20 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

P. falciparum 

P. vivax 

Mixed t 

P. malarias 

Rings in thick film 

40 

1 18 

1 3 

2 

2 

— 

61.5 

27.7 

4.6 

3.1 

3.1 

23 

18 

1 

0 

2 

52.3 

40.9 

2.3 

0.0 

4.5 

11 

10 

1 

0 

0 

50.0 

45.5 

4.5 

0.0 

0.0 

19 

11 

0 

0 

1 

• 

61.3 33 

35.5 : 15 

0.0 ; 3 

0.0 | 2 

3 2 | 3 

1 

58.9 

265 

5.4 

3 J5 

5.4 

Total . . ' 

65 


44 

•• 

22 

•• 

31 

56 

•• 


Clinical features 


Infection 

Symptoms 

Signs 

Fever 

Headache 

Rigor 

Chill 

tfl 

.2 

a 

i> 

tu 

.2 

Vs 

c3 

O 

& 

m 

Muscular 

pain 

Abdominal 

pain 

0S 

8 
*13 
• u. 

u 

Cj 

6 

Enlarged 

spleen 

Enlarged 

liver 

Pallor 

c3 

a 

8 

x 

o 

H 

m m 

CL) ^ 
P<.c3 

stjs 

W.2 

Jaundice 

Congested 

eyes 

P falcivarum Number 

63 



7 

12 

13 

[ 

11 

4 

7 

46 

18 

9 

3 • 

4 

2 

2 

/ . jaiciparum . . per C(mt 

100.0 

44.4 

19.0 

11.1 

19.0 

20.6 

17.4 

6.3 

11.1 

73.0 

28.5 

14.3 

4.7 

6.3 

3.1 

3.1 

P trinnr Number 

35 

18 

12 ! 

5 

7 

7 

14 

2 

2 

18 

13 



2 

0 

0 

Per cent 

97.2 

50.0 

33.3 j 

13.9 

19.4 

19.4 

38.8 

5.5 

5.5 

•50.0 

36.1 



55 


0.0 


and P. vivax as were seen in the patients on 
admission. This is given in the table above. 

Some of the clinical features deserve special 
notice : — 

Fever. — Three patients were entirely free . 
from fever, although their blood showed para- 
sites in fair number, otherwise the temperature 
mostly took one or other of the forms as 
detailed in the following table. The remittent 
type of temperature was commoner in P. falci- 
parum than in P. vivax infection. 


Type of fever 



P. falciparum 

| P. mvax 

Type of fever 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Intermittent 

26 

44.1 

20 

71.4 

Remittent 

33 

55.9 

! 

8 

1 

28.6 

Total 

59 


' 28 



Spleen. — It was enlarged in 71 (65 per cent) 
patients, the size in 64 with reference to the 
above two infections being tabulated below. . 

A perusal of the table shows that in 
35 (34 3 per cent) cases there was no palpable 
enlargement of the spleen. This was present 
in 73 per cent of P. falciparum infection and 
in 50 per cent of P. vivax infection. There 
yras only one case in which the spleen was 


considerably enlarged extending beyond the 
level of the umbilicus. 

Liver. — It was enlarged in 33 (30 per cent) 
cases, being markedly tender in 6 cases. The 
tenderness subsided with antimalarial therapy. 


Size of the spleen 


Not palpable 

Just palpable 

1 to 2 inches costal 
margin. 

Over 2 inches costal 
margin. 

P. falciparum 

P. vivax 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

17 

36 

8 

2 

27.0 

57.1 
12.7 

3 2 

IS 

14 

4 

50.0 
38.9 

11.1 

Total 

63 


36 



Others. — Nine patients had diarrhoea, two of 
them passing mucus with stools. It was due 
to P. falciparum infection in 7 and to P. vivax 
in 2. Their stools were repeatedly examined 
but no pathogenic organisms were detected. 
Diarrhoea stopped following treatment for 
malaria. Pallor of the face was a fairly common 
feature, being marked in 12 cases (11 per cent). 
A number of patients had an icteric tinge _ of 
the . conjunctiva; two had distinct jaundice. 
Herpes labialis was present in 6 cases (5.5 per 
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cent). Three patients were admitted in a toxic 
state with heavy P. falciparum infection. Two 
had congested eyes. 

Finding of parasites. — The diagnosis was 
made by demonstrating the parasite in all 
except one case. The latter was an Anglo- 
Indian female patient having fever with typical 
tertian periodicity, but repeated examinations 
of thick and thin films revealed no parasites. 
The fever subsided specifically after adminis- 
tration of quinine. Her husband was in the 
male ward at the same time, and his blood 
showed P. vivax. 

The diagnostic procedure carried out consisted 
of examination of thick and thin films in every 
case. For staining of the former we adopted 
the rapid method recommended by Field. The 
details of the technique appeared in the I.M.G., 
vol. LXXIN, page 73. Field advocated one 
second in each solution; we however obtained 
more satisfactory results by dipping the film 
for 3 seconds in solution A and for 1 second in 
solution B. 

Blood picture. — A full blood count was done 
soon after admission in 38 cases, the haemoglobin 
varied from 3.8 (28 per cent) to 17.6 (128 per 
. cent) grammes. The red cell count varied from 
1.16 to 6.00 millions per c.mm., while the total 
leucocyte count ranged from 2,500 to 15,000 per 


economize in quinine we started using 7-|- grams 
twice a day for 7 days instead. An alkaline 
mixture was given half an hour before each 
dose of quinine as a routine. Children under 
12 years were given smaller _ doses of quinine 
and cinchona; the dose in grains was calculated 
as 1 plus half the age of the child in years 
and given twice daily. The dose of alecrin 
was 0.1 grammes (tablet) three times a day 
for five days. 

The total daily dose of alecrin for children 
was according to the following scheme : — 

Up to 2' years . . 1 tablet 

>, 4 „ . . ? 

i, S ,, . . 2 „ 

„ 12 „ ..2 tablets 

,, 16 „ . • 2§ „ 

Out of 109 patients, 47 had quinine, 36 had 
cinchona febrifuge and 25 had alecrin. One 
had a different drug and is not considered here. 

The blood of 77 patients was examined for 
parasites repeatedly during the course of treat- 
ment. The parasitological picture with reference 
to the disappearance of parasites following the 
administration of quinine, cinchona febrifuge 
or alecrin is tabulated below, the blood being 
examined regularly every day till negative for 
parasite (except crescents) for several days. 


Effects of antimalarials on parasites 


Db va used 


The day when 
blood became 
negative after 
starting treat- 
ment 

Quinine 

Cinchona febrifuge 

j 

Alecrin 

Number of 
cases 

i 

Percentage 

Number of 
cases 

Percentage 

Number of 
cases 

Percentage 

Second 

3 

8.9 

i 6 

23.1 

0 


Third . . , 

8 i 

23.5 

7 

26.9 

1 

5.9 

Fourth . . 1 

11 ! 

32.3 

6 

23.1 

7 

4 U 

Fifth . . i 

2 

5.9 

4 

15.4 

8 

47.1 

Sixth 

8 

23.5 

0 

• , 

1 

5.9 

Seventh 

2 

J 

i 

5.9 

! 3 

11.5 

0 


-j 

TotAI, . . ; 

X i 

{ 

*• 

i 

; 26 

i 

•* 

17 i 

L 

•* 


c.mm. Anmmia was present in 27 patients and 
it was normocytic in most cases. Sternal 
puncture was done in a few cases and the smear 
showed parasites, their peripheral blood being 
also positive. 

Treatment. — Specific treatment was started 
as soon as the diagnosis was made. Three 
drugs were used namely quinine, cinchona 
febrifuge and alecrin (a substitute for atebrin 
supplied by Messrs. Bengal Immunity Co.). 
Until this time, our routine treatment of a 
clinical attack of malaria consisted of quinine 
in *? nc ^ ona mixture, 10 grains twice a day for 
10 days; atebrin and plasmochin were unobtain- 
able at the time for regular use. In order to 


The cases in which repeated blood examina- 
tion was not done regularly have been excluded 
from the above list. A perusal of the table will 
show that blood became negative for malaria 
parasite (except crescents) by the 5th day in 
70.6 per cent, 88.5 per cent and 94 per cent of 
patients treated with quinine, cinchona febrifuge 
and alecrin respectively. 

Control of fever. — The temperature became 
normal on the third day of treatment in most 
cases. The effects on fever in 58 falciparum 
<vncl 35 vivax infections are analysed in the 
table below. ‘ " 

In either group the maximum percentage of 
normal temperature' was on the third day, 
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Type of 

t 

i 

Number of 




No FEVER ON 

* 


’ infections 

cases 

i 

1st day of 
treatment 

2nd day 

1 

3rd day 

4th day 

[ 

5th day . 

6th day 

j 7th day 

jalciparum 

vivax 

58 

35 

3.4% 

14.2% 

29.3% 1 

23.0% 

1 

32.8% 

34.3% 

i 

20.8% 

14.2% 

7.0% 

8.6% 

3 : 4 % 

5.7% 

3.4% 


and about 86 per cent of patients became afebrile 
by the 4th day. If the cases in which the 
temperature became normal on the day the 
treatment was started are excluded, it will be 
evident that the fever of vivax infection yielded 
less readily than that of falciparum infection 
under specific therapy by the 4th day. About 
14 per cent of cases with either infection how- 
ever continued to have fever (usually low) 
even after the 4th day, all being normal by 
the 6th day in the former and by the 7th day 
in the latter infection. 

Intravenous quinine . — Six patients had heavy 
falciparum infection; they were given quinine 
(7^ grains in 5 cases and 5 grains in one) 
intravenously on admission followed by oral 
administration in usual doses. Quinine bihydro- 
chloride solution was mixed with 20 c.em. of 25 
per cent glucose solution and injected very 
slowly into the vein, none having any untoward 
effect whatsoever. Clinical notes of these 
patients arc given in the following table : — 


was put on cinchona mixture, and the temperature 
became normal on the 3rd day, but after two days it 
shot up again, and as the blood still showed scanty 
M.T. rings, he was switched on to quinine mixture. 
The blood became negative next day, but the fever 
persisted. Blood examination revealed slight leuco- 
penia and moderate ancemia. Blood and stool cultures 
were negative. Urine contained slight albumin, a few 
granular casts and some pus cells, sodium chloride 
content being 1 gramme per litre. The Widal was posi- 
tive TH 1 in 100, the titre subsequently rising to 1 in 
800. The patient continued to have high fever, and 
was very ill and toxic. The temperature became normal 
on the 24th day of illness and thereafter the convales- 
cence^ was uneventful. The interesting feature of the 
case is that the patient had a fairly heavy jalciparum 
infection while he was incubating a typhoid infection. 

Case 2. — A Chinese male, aged 27 years, was admitted 
on 4 th July for fever, diarrhoea and indefinite, 
abdominal pain for a week. No obvious abnormality 
was detected on physical examination. Blood— no 
mnlnrin parasites , fairly normal count; culture sterile. 
Widal positive TH 1 in 25,000 and TO 1 in 800 
(maximum). Stool— ascaris ova (2,800 per c.cm.). 
About the 4th week of illness the patient ran an 
irregular temperature which was at first attributed to 
some complication such as Bad. coli infection, but there 


Num- 

ber 

Sex and age 
in years 

^ Type of 
fever 

Spleen 

Liver 

Other features 

Temperature 
normal on 

; M.P. 

negative 

1 on 

1 

M„ 

44 

iRemittent 

Palpable 

Palpable 

Marked pallor, abdominal pain 

2nd day 

6th day 




1 



and cough. 



2 

M., 

27 



Not palpable 

Excessive vomiting 

» 

* 4th da\ f 

3 

M?, 

27 

1 »» 
Inter- 


Palpable and 

Blood and mucus with stools, 

3rd day 

3rd day 




| mittent. 


tender. 

profuse sweating. 



4 

F., 

14 

-Remittent 


Not palpable 

Marked pallor, bronchitis 

4th day 

>> 

5 

M., 

28 


Not 


Toxic, drowsy, icteric, scanty 

3rd day 

6th day 
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palpable, j 


urine, petechial spots on neck. 



6 1 

M., 

30 

i „ 



Rales. Dysenteric stools. 

? 

, 4th day 




i 



Intercurrent infection. 


. 


2. Typhoid and malaria 

As already stated, four of the above patients 
suffered from typhoid fever as well. One 
patient (case 1) began with malaria and 
developed typhoid before his blood became 
parasite-free; case 2 (and possibly 3) had 
malarial infection during the’ period while con- 
valescence was expected. Cases 3 and 4 had it 
during convalescence. Brief notes of these cases 
are given below : — - 

Case 1.— A European male, aged 51 years, came on 
the 16th June, complaining of* fever, severe headache, 
and sometimes profuse sweating and extreme weaknera 
for two days. The temperature was 101.2 F., the 
toncue was thickly coated' and the ankles were slight y 
edematous The spleen and liver were , not palpable. 
The blood examination showed M.T, rings ++ > h® 


was no such evidence. One day he had a sudden 
rigor, and the blood showed M.T. rings. The fever 
subsided readily with specific therapy. It is of interest 
to note that this patient had a latent malarial infection 
which became patent about the 4th week of illness, 
delaying convalescence. 

Case 3. — An Anglo-Indian girl, aged 16 years, was 
admitted on the 28th June with fever for one day. Her 
general condition was good and no obvious abnormality 
was detected except lice infestation. Blood for malaria 
was negative and count was aboufr normal. E. histo- 
lytica (trophozoites and cysts), hookworm and ascans 
were found in stools. Bad. typhosum .was isolated from 
blood and stools. The Widal was positive TH and TO 
1 in 100, the titre thereafter rising , to 1 in 800 and 
1 in 400 respectively. The course was uneventful htill 
the '17th day of illness when there was a sudden drop 
of temperature to 98°F. without any obvious cause, 
but it shot up to 104°F, without chill within a few 
hours. There was a similar fall of temperature on the 
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the infection being single in some and multiple 
in others. 


Number of 


Infeotion cases 

Stools : E. histolytica . . 15 

Giardia intestinalis 10 

AnkyJostoma . . 28 

Ascaris . . 18 

Trichuris . . 18 

Oxyuris . . 2 

Strongyloid larva 1 

Bad. typhosus . . 1 

Blood : Microfilaria . . 4' 


Except one patient with abdominal pain 
apparently due to ascariasis and another with 
malaria and amoebic dysentery, none had any 
definite symptom referable to the associated 
infection. The patient excreting Bad. typhosum 
was obviously a carrier. Almost all with hook- 
worm and roundworm infection and some with 
histolytica and giardia infection were given 
specific treatment while in the hospital. 

Loose infestation. — Thirty-four patients (14 
males and 20 females) were infested with lice. 
They were all deloused by pyrethrum spray. 


Summary arid discussion 

The Japanese attack upon Burma prompted 
the evacuation of a large population to India 
in 1942. This necessitated long perilous jour- 
ney through hilly jungle trails where personal 
protection against nature, the formidable 
enemy; was not possible and there was a heavy 
mortality and morbidity. A study was made 
on diseases among 144 evacuees admitted under 
the senior writer. Approximately three- 
quarter of the cases were malaria, of which 62 
per cent was due to falciparum infection, re- 
flecting as it does the high incidence of this 
infection in Burma-India roadway. % 

Field’s rapid method of staining malaria 
parasites in thick blood films was tried for the 
first time in this school, and was found with 
little modification, very satisfactory and eco- 
nomic, the staining being complete in a few 
seconds and parasites if present being detected 
very quickly. With the use of this method we 
could easily examine a large number of films 
(of old and new patients) daily, and we were 
so confident about the accuracy of diagnosis of 
malaria that we invariably withheld giving 
quinine to those patients showing no para- 
sites- A single exception was a typical case 
with tertian periodicity in which parasites 
could not be demonstrated. 

Clinical features of the malaria patients were 
analysed. Forty-seven patients were treated 
with quinine, 36 with 'cinchona febrifuge and 
25 with alecrin. Fifteen grains of quinine or 
cinchona a day for seven days supplemented by 
initial intravenous therapy in' severe P falci- 
parum infection was found fairly satisfactory m 
relieving an acute attack of malaria. The 
temperature became normal usually after 3 days 
of treatment, but in a certain proportion of 


cases it persisted longer. The blood was how- 
ever not always parasite-free with the fall of 
temperature. In the May issue of the Gazette 
Lowe stated * there is the commonly held opinion 
that, once a patient has had a few grains of 
quinine, . even if he has malaria, the peripheral 
blood will often show no parasites. Again and 
again experiments have shown that even with 
full doses of quinine the parasites do not usually 
disappear from the blood for three days ’. This 
is borne out also by the present study. 

Four patients suffered from typhoid as well 
as malaria. It is worth remembering the possi- 
bility of this combination in this country 
because an associated P. falciparum infection, if 
undetected and untreated, may prove fatal, and 
the death may be wrongly attributed to typhoid. 
It was not possible to ascertain the relapse rate 
of malaria in this series as we adopted . the 
policy of ‘ quick cure and quick discharge ’ as 
many patients were due to travel further to 
reach their destinations. Anti-relapse treatment 
was advised on discharge from the hospital, 
which consisted in giving 10 grains of quinine 
twice daily for two consecutive days of each 
week for 2 months. A general tonic such as 
Eastons syrup was also prescribed. The 
gametocytes persisted in many of the cases due 
to P. falciparum infection, and could not be 
eradicated for want of plasmochin. There was 
one case of hemoglobinuria apparently due to 
quinine in which vitex peduncularis ‘ was tried. 

Among other cases there were five with 
peripheral neuritis apparently of toxic origin, 
possibly diphtheritic, • following Naga sores and 
one with acute post-dysenteric arthritis and. 
fever which responded well to sulphapyridine. 
Associated bowel infections were fairly common. 
Thirty-four were infested with head lice; but 
there was no evidence of any louse-borne 
infection; they were satisfactorily deloused with 
pyrethrum spray. 

Many had skin troubles, mostly being scabies, 
impetigo or sepsis. Exhaustion and loss of 
weight was a common feature while a few. had 
oedema of the legs, possibly of nutritional 
origin, but there were no signs of unmistakable 
or obvious deficiency. Some patients were 
markedly hypochloremic. There were two 
deaths in this series. 


MALARIA PARASITE FINDINGS IN 
BLOOD FILMS IN RELATION TO 
MALARIA FORECASTS IN 
CEYLON 

By V. St. E. D’ABEEEA, l.m.s. (Ceylon) 

{From, the Division of Medical Entomology, Depart- 
ment of Medical and Sanitary Services, Ceylon) 

The examination of blood films taken from 
patients diagnosed as. suffering from malaria at 
the Government dispensaries at Wattegama and 
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Katugastota (basin of the Mahaweli Ganga, 
altitude, approx, 1,500 ft.) was undertaken with 
a view to studying the incidence of plasmodia 
throughout a complete year. A malaria out- 
break of some intensity had occurred during the 
period April to August 1939, and from random 
samples of blood taken at that time, there 
appeared to be some variation in the relative 
prevalence of the three parasites — P. falciparum, 
P. vivax. and P. malaria at the inception, peak 
and close of the outbreak. 

The work was commenced in March 1940 and 
continued until April 1941 with an interruption 
in November. A total of 948 blood films (thick 
and thin) were examined during the period. 
Malaria parasites were found in 370 or 39 per 
cent of the films, the parasites being distributed 
as follows : — 

P. vivax . . 159-43 per cent 

P. falciparum .. 97-26 „ 

P. malarias .. 114-31 „ 

The monthly variations in the relative pre- 
valence of the parasites are indicated in table I. 
The malaria attendance during this period, as 
indicated by the combined figures for Wattegama 
and Katugastota, plotted in graph 1, shows that 
the outbreak in 1940 commenced during the first 
week of July, reached its peak at the end of 
that month and dropped to the pre-epidemic 
level about mid-September. . In 1941 there was 
no seasonal rise, malaria being static. 

Significance of results 

1, In so far as definite seasons can be said 
to exist in Ceylon, the data obtained suggest 
that there is a definite rhythm in the species 


3. When the incidence of malaria was low, 
P. malaria infections predominated. 

4. P. vivax was responsible for the post- 
epidemic rise. In September 1940, P. vivax was 
54.5 per cent and P. falciparum 21.2 per cent, 
while at this time there was a small malaria 
peak recorded. It is suggested that this rise 
in fever — the post-epidemic peak — may have 
been due to relapses, a characteristic of P . vivax 
infections. 

Graph 1.— Wattegama. 



Table I 


Monthly variation in relative prevalence of malaria parasites , Wattegama, March 1940 to 

April 1941 


Year 

1940 

i 

1941 

Month 

) 

Mar. | 

Apr. 

May 

June J 

July 

Aug. 

I Sept. 

Oct. 1 

I 

Nov. | 

j 

Dec. 

1 

Jan. 

Feb. | 

! Mar. 

Apr. 

Number of films i 

! j 

' 103 ' 

183 

113 ! 

109 

! 90 

76 

89 

34 

* i 

12 

55 

37 

17 

30 

examined. 

Number of films 

1 

35 

73 

37 

43 

5 44 

1 

35 j 

33 

10 

! * 

7 i 

17 

1 12 

; 

7 

7 

positive. 

i 











I 



Percentage with 

P. malaria 

i 

51. 4 

32.8 I 

24.4 

27.8 

, 13.6 

j 20.0 

24.3 

40.0 

! 

| * ; 

43.0 

70.5 

1 

41.6 i 

28.6 

57.1 

P. falciparum 

8.6 

26.1 

27.0 

42.0 

36.4 

! 42.8 

21*2 

30.0 

* 

! 2S.5 

11.8 

8.3 

14.3 

Nil 

P. vivax 

40.0 

41,1 

48.6 

30.2 

I 50.0 

j 37.2 

54.5 

30.0 

1 * \ 

i 28.5 

17.7 

50.1 

57.1 

42.9 

log M/Q, 

- 0.78 s 

' 

-0.10 

+ 0.04 

+ 0.18j+ 0.43 

1+0.33 

) 

- 0.06 

- 0.13! 

j * ! 

j- 0.18 

- 0.78 

- 0.70 

— 0.30 

— 0.00 


*No blood films were taken in November 1940. 


incidence of malaria parasites corresponding to 
the fever seasons. 

2. The parasites responsible for the epidemic 
were P. vivax and P. falciparum — 75 to 80 per 
cent of the infections. 


5. Sivalingam (1943a) in a similar investiga- 
tion in Ceylon at Giriulla (basin of Maha Oya 
altitude, approx. 200 ft.) during the period 
October 1938 to November 1941, stated that 
‘ the low relative prevalence of the quartan 
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parasite on one hand, and a high sub-tertian 
parasite incidence on the other, appear to be an 
indication of an approaching malaria outbreak 
— seasonal rise and epidemic ’, and suggested that 
' an increase of M.T. to 50 per cent or over 
appears to serve as a warning of an oncoming 
outbreak of malaria He also suggested that 


in Ceylon. Carter (Thornton, 1925), Carter 
et al. (1927), Sivalingam and Rustomjee (1941) 
and Sivalingam (1943b) have all reported on 
the high incidence of P. malaria: in the island. 

In the two series of observations under con- 
sideration, the epidemiological significance of 
P. malaria lies not so much in its dominance 


Graph 2.— Giriulla. . 



1 the presence of quartan at 50 per cent or more 
would seem to be an indication of a healthy 
season ’. 

The figures suggested appear to _ be too 
arbitrary. In the two rises in malaria incidence 
shown in the Giriulla series, the highest rates 
for P falciparum just before the outbreaks 
were 60 per cent in April 1939 and 40 per cent 
in May 1940, while in the present senes 
(Wattegama) it was 42 per cent in June 1940. 
In only one case, therefore, out of the three in 
question was it possible mi the criteria suggested 
to anticipate the oncoming outbreak, and in this 
instance the interval between the initial fe'Ci 
r jc C and the date of forecast was so small, a 
matter of two weeks only, that it is doubtful if 
it would have been of any practical valua 
The fact that there appears to be some 
inter-relationship between the parasites, moie 
especially P. malaria to P. falciparum, is o 
epidemiological importance, and in Ceylon n 
rainfall zones where outbreaks of malaria arc 

in for? Although Gill (1938) does. not con- 
expected. Altnougn - ma i a ria! of cpidcmio- 

skler the prevalence of I - Alleged rarity, 

logical 1,n P or 2 d ° actShat P. malaria plays 


over each of the other species at any given time, 
as in its definite reduction in prevalence after a 
period of such dominance. Therefore, if it could 
be estimated at what point in the epidemic cycle 
P. malaria begins to give place to P. falciparum, 
it should, besides' providing a less arbitrary 
method for anticipating an outbreak than that 
suggested by Sivalingam, also furnish a useful 
time interval between the forecast and the onset 
of the epidemic which could be put to practical 

use. _ . 

In order to indicate this point, the ratio of 
the number of P. falciparum infections to those 
of P. malaria was calculated, and an attempt 
made to plot the results, but the graph obtained 
was found to be unsatisfactory, since when the 
ratio was less than unity, the variations in the 
graph were so small that they did not appear to 
be ’ proportional to the decrease in morbidity. 
Similarly, when the ratio of ■ P. malaria to 
P. falcipamm was calculated, the variation in 
the ratio, when less than unity, did not appear 
to be proportional to the rise in morbidity. 
However the point at which P. malaria would 
give place to P. falciparum could not lie 
mathematically computed, and this point would 
yet have to be made arbitrarily. When how- 
ever the log of the ratios was calculated (log 
M/Q, where M = P. falciparum infections and 
Q —If. malaria infections), the resulting graph 
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complained of by only eight patients on admission, 
but others developed this symptom later. Severe 
cholsemic symptoms were present in one officer who 
was veiy deeply jaundiced, and to a lesser degree in 
six other patients. Disturbance of visual accommoda- 
tion was twice reported. Bradycardia occurred as soon 
as jaundice developed, but this seems to accompany 
all virus infection and is very noticeable after sand- 
fly fever. It may be noted that during the pre-icteric 
stage tachycardia is the rule. 

Other symptoms and signs.— Enlargement of the liver 
was noted in 97 of the 170 patients, the average being 
to 14 fingers’ breadth below the costal margin, and 
the largest three fingers’ breadth. The enlargement 
was transient, lasting 7 to 14 days in most cases. In 
the greatest enlargement of all return to normal was 
noted after 12 days. Tenderness in the hepatic area 
was present in 109 cases, associated with liver enlarge- 
ment in 89 and without enlargement in 20 cases. A 
palpable gall bladder was detected twice. Splenic 
enlargement was noted in 46 cn^es, usually to two 
fingers’ breadth below the ribs, and the organ felt 
firm on palpation. Hepatic enlargement was found in 
only 34 of these cases. Our figures, it should be stated, 
are not in full accord with those of other observers in 
Palestine, who describe enlargement of both organs in 
by far the. majority of patienN. Josscm 1ms slated 
that 'splenic enlargement varies in degree and is in 
no relation to the severity of the disease \ In * the 
light cases the enlargement is often conspicuous, 
whereas in severe cases it is even difficult to demon- 
strate'. The difference in our figures may be partly 
explained on age incidence, since the vast majority 
of civilian patients in Palestine are children. Nervous 
and ocular signs may be expected in a- disease 
strongly suspected ns due to a virus. In two patients 
mental disturbance occurred ; in one jaundice was 
intense, and the mental state was attributed to hepatic 
insufficiency, but in the other the mental disturbance 
was more severe although jaundice was slight. In three 
patients temporary ocular difficulty with accommoda- 
tion was reported, but iridocyclitis (comparatively 
common in sand-fly fever) was never found. 
Meningitis, which also occurs in virus infections, was 
never seen by us, and two cases reported from another 
hospital were probably cerebrospinal meningitis in 
which intercurrcnt infective hepatitis developed. 

Urine examination. — Bile was present in all cases, 
generally appearing on the day prior to the clinical 
recognition of jaundice. The average duration was 
nine days, excluding three patients with very prolonged 
jaundice. Urobilinuria may be noted in the pre- 
icteric stage and again when bilinuria 1ms ceased. 
During the febrile stage albuminuria is frequent, but 
never for longer than four days, and tube casts and 
blood cells were never found. The urinary sediment 
from 40 cases was injected intraperitoneally into mice 
to .exclude leptospiral infection. All results were 
negative. 

Faces examination . — In most jaundiced, patients the 
first stool passed after admission was light-coloured, 
but in some was normal. The stools became . clay- 
coloured in about half of the patients, but in 12 
were reported as normal throughout the illness. The 
average duration of light-coloured stools was eight, 
days, excluding three prolonged cases. Fat analysis, of 
a typical stool at the light stage gave the following 
result : Total fat in dried stool 46.7 per cent, free 
fatty acids .30 per cent, combined fatty acids 1.6.7 per 
. cent. Bacteriological examinations, both during the 
light- and' normal-coloured stages, were all negative. 
Many cases of jaundice in Gallipoli during the last 
war were associated with paratyphoid B infection, but 
this organism was not found,- nor did agglutination 
tests in 40 consecutive cases support this hypothesis. 

Blood examination.— Leucocytosis was .never found* 
on the contrary, leucopenia was present in many cases, 
but not in all. Differential counts showed an invariable 
neutropenia. The absence of leucocytosis at any stage 
was regarded as additional evidence against spiro- 
chetosis ictero-hemorrhagica. . 


Other tests.— Mmy additional clinico-pathological 
tests were earned out, including tests for liver 'effi- 
ciency, blood coagulation time, bleeding time, and 
blood sedimentation rate; all were within normal 
limits. 

Histamine test. — This test, introduced by Klein for 
the diagnosis of latent jaundice, proved a valuable help 
in the . diagnosis of the pre-icteric stage of infective 
hepatitis, and was often positive two to three days 
before visible icterus was noticed. The test consists 
in the intradermal injection of 0.25 c.c. of a suitable 
histamine preparation into a clear area of skin, the 
inner aspect of the forearm being generally chosen. 
In the normal subject a characteristic wheal ensues with 
a white centre. In the pre-icteric stage of hepatitis 
the hypercemic edge of the wheal is 'yellow within 
i to 1 minute, and the whole of the wheal is soon 
uniformly yellow, 

Incubation penod o} injectivity, and contact injec - 
lion.' — All patients were asked to give a list of close 
contacts in their unit, and this was compared with 
all other lists and the names of previous sufferers from 
the disease. In a remarkably large number of 
instances contact was. readily established, and moreover 
chains of cases of infection in various units were 
quickly recognized. From this evidence a tentative 
minimum incubation period of 32 days was arrived at. 
It was soon evident that a much longer incubation 
period must be allowed for in many cases, if the 
contact assumed to be the source was correct. The 
hypothesis was made that in such , delayed cases the 
liver was resistant at the time of infection, but later 
became suitable soil because of some accessoiy factor 
such as alcohol, other illness, chill, low diet, or fatigue. 
Tim occurrence of hepatitis in the course of some 
other disease ’was frequent, wounds, appendicitis, 
malaria, cerebrospinal fever, diphtheria, and scarlet 
fever all providing examples. There was also a heavy 
incidence of the disease following periods of active 
service in the field. Two interesting examples of 
contact infection are worth description in full. A 
private shooting camp was maintained in one area of 
Palestine, and between 30lh September and 6th Octo-- 
ber this was used by four officers from different units 
who had not previously met. Thej* wore accompanied 
by three servants and an Arab interpreter. All 
dispersed to their units on 6th .October. One . officer 
was admitted to hospital with infective hepatitis on. 
2nd November, one servant on 5th November, and 
the three remaining officers on 6th November. A 
second servant became jaundiced during December, and 
as far as is known the remaining servant escaped 
infection. The Arab interpreter could not be traced. 
In this series the incubation period appears to vary 
between 28 and 38 days, except for the servant who 
fell ill two months after contact. 

The second series, illustrating the chain spread of 
infection, occurred in the staff of the hospital in which 
our work on infective hepatitis was done. 

It was noted that all but one had direct and close 
contact with a source of infection and that spread from 
one hospital to another apparently ensued. The 
occurrence of the disease in a nursing sister and two 
orderlies engaged in the care of cases of hepatitis is 
of significance in showing the contagious nature of the 
disease and the need for isolation of patients. The 
period of infectivity is obviously important, and 
although no positive statement can be made, the study 
of hospital incidence strongly suggests that infection 
may spread during part of the incubation, the pre- 
icteric, and a portion at least of the , icteric stages. 
Metsch, in Palestine, states that * the patients continue 
to.be infective for a long period, even after all. traces 
of: jaundice have disappeared \ 

Diagnosis. — The diagnosis presented no difficulties in 
the epidemic circumstances in which our* study was 
made. Five points were- recognized to be of major 
importance in the diagnosis during the pre-icteric stage, 
and allowed early isolation ; (1) anorexia, (2) abdom- 
inal discomfort, with or without hepatic enlargement 
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active field service. Of the five other volunteers 
injected with 1 c.c. of blood serum or 2 c.c. of whole 
blood from infective hepatitis in the pyrexial stage, 
all were observed for periods up to six weeks, but 
they then proceeded on field operations. During the 
next six months, while under active service conditions, 
all developed jaundice. No full observations could be 
made, but the histories of their illnesses seemed typical 
of infective hepatitis. The first fell ill after one 
month on field service, the last just under six months 
after injection. This last case was severe, being ictmuc 
from 30th August, 1941, to 14th September, 1941. He 
was seen by us some time later, and gave the foltowmg 
account of himself : ‘A month after the injection I 
felt out of sorts and passed dark urine. I saw the 
* regimental medical officer, but there was no need for 
hospital. I stuck it out well during the hard marches 
of the campaign, but just when it was over I went 
and got the jalmdicc. , During their period m the held 
a number of other cases of infective hepatitis occurred 
in the same unit, but the incidence was low, specially 
compared with 100 per cent as in the six volunteers 
In commenting on these results, we fully realize that 
the experiment is not a perfect one. While, therefore, 
it cannot be stated with certainty, it seems probable 
that the six volunteers who were traced suffered from 
jaundice as a result of the inoculations, and that in 
five of them the onset was delayed until the hard 
conditions of field service rendered them susceptible to 
the disease. We must also admit the unfortunate fact 
that these five men may have been the innocent cause 
of other cases in men exposed to chill, fatigue from 
long marches, and low rations. 

Human experiments with insect vectors Phe world- 
wide distribution of the disease makes insect trans- 
mission unlikely, and the waves of incidence do not 
coincide with any exacerbation of insect pests. All 
experiments with insects were negative. 


III. The rATHOLOGY OF human infective hepatitis 

Personal observations . — Our own observations in the 
present war concern autopsy material from four fatal 
cases of acute hepatitis, none from our own clmiaU 
series, and all with rather different clinical courses. In 
addition, we obtained biopsy material from a non-fatal 
case operated on for an intercurrent subacute 

aP Pathotorni. Macroscopic— In four cases the liver was 
not greatly 7 altered in size, but in the fifth case it was 
diminished to two-thirds. . „ 

Histoloav — The microscopic changes in four cases 
were similar, and were those of subacute necrosis 
(yellow atrophy) in vaiying stages. No mitotic figures 
or evidences of regeneration were observed. Inc 
changes in the biopsy, material from one case are 
worth separate description. They consisted of early 
degeneration in cells at the centre of the lobules, 
shown by swelling, rounded shape, and diminished 
intensity of staining; all the degenerating cells showed 
numerous yellow particles of bile m the cytoplasm, 
the peripheral cells were normal; greatly increased 
cellularity of the portal tracts, with lymphocytes 
and mononuclear cells predominating; Azan stammg 
showed the presence round the central vein of. the 
lobules and in the portal tracts of the hyperplasia of 
reticulin fibrils described by Iversen and Roholm. 

Other pathological changes.— In two patients exten- 
sive haemorrhages were found, ana among the area., 
involved were the subcutaneous tissues, pleura, peri- 
toneum, mediastinum, lungs, heart muscle, subarachnoid 
space, spleen, kidney and stomach. . The biliary 
was particularly examined m two cases, # but nothing 
abnormal was found macroscopically or microscopically. 
The enlarged spleen was examined m four cases, but 
nothing beyond intense congestion of the sinusoids 
(and areas of hemorrhage in one instance) was found. 
In two cases the heart muscle showed multiple small 
foci of haemorrhage and degenerative changes in the 
walls of blood vessels. The mam conclusion arrived 
at from the pathological study is that a generalized 


infection damages blood vessels, leading to hemor- 
rhages, and especially to liver damage resulting in 
necrosis. . * 


Summary and conclusions 

1. An epidemic of infective hepatitis is described in 
soldiers serving in the Middle East. The work is 
presented in three parts, clinical, experimental and 
pathological. 

2. The work on soldiers has been amplified by 
correlation with the previous experiences of civilian 
observers in Palestine, in which the following points 
seem important : — 

(a) The disease in a mild form is common in 
children in Palestine. One attack leads to immunity, 
so that few native adult sufferers are seen. 

( b ) Each immigration of settlers furnishes a new 
non-immune population, and is followed within a few 
months by fresh cases of hepatitis, both in children 
and adults. 

The arrival of our troops provided the same set of 
circumstances, and it is obvious that the mixing 
of new w r ith seasoned troops may lead to fresh out- 
breaks. 

3. The minimum incubation period is about 32 days, 
but in many patients is obviously much longer. It is 
suggested that the incubation period is determined by 
some additional factor which renders the liver 
susceptible, such as another disease (sand-fly^ fever in 
Palestine), or chill, fatigue, ancl low diet in field 
operations. 

4. No proof is provided, but the infection is 
believed to be a virus. Attempts to transmit the disease 
by insect vectors were negative and direct spread by 
droplet infection at close quarters requires further 
investigation. 

5. Experiments on the direct transmission of the 
disease are recorded. These were negative in all 
animals available, but positive in soldier volunteers. 
It is admitted that the human experiments were by 
no means complete and free^ from possible error, but 
the reason for their termination is explained. 

C. The importance of treating the condition as a 
serious liver disease is emphasized. In all our patients 
jaundice of vaiying degree was present, but^ other evi- 
dence from Palestine seems to show that jaundice is 
not essential and that a subdivision into hepatitis vxm 
ictero and sine ictcro may be justified. 

7. The pathology of four fatal cases, and of a 
biopsy specimen of liver obtained at operation, are 
discussed. 


A Case of Aspirin Poisoning 

By A. D. CHAPTERS, MJ) V d.t.m. &h. 

(From the British Medical Journal , 

1st January, 1944, p. 10) 

Records of aspirin poisoning are uncommon enough 
to warrant publication of a further case. 

Clinical history 

The patient was a European woman, aged 4fi, living 
in Kenya Colony. She had been worried about 
domestic trouble, and had suggested in a letter to a 
friend that she was about to commit suicide. On iw 
November, 1939, she took 30 gr. of medinal, but awoke 
from its effects at 8 p.m. On 25th November, at 2 a.m.. 
she swallowed 750 gr. of a cetyl salicylic acid (150 5-gr. 
tablets of Howard's aspirin). The time of taking the 
drug was ascertained by the patients personal admis- 
sion after her recovery, and .the exact dosage wa. 
proved by counting the remaining (350) tablets out ot 
a previously unopened 500-tablet bottle. There 

n °I ^was^cahed to see the patieirt 14 hours after she 
had taken the drug. She was sitting m a chair, bne 
was drowsy and disorientated for time, repeatedly 
mistaking the day of the week She complained of 
tinnitus, requesting that the kettle be removed 
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the lire. Her respiration was rapid (40 a minute) 
and deep. Her pulse was 130 and the volume small. 
She was sweating and complained of the heat, in spite 
of the fact that the day was cold. She was not 
cyanosed and had no rash. Her pupils were small and 
reacted to light. Her reflexes were normal. An 
examination of the heart and lungs revealed no 
ubnormality, Her tongue was clean, 

A catheter specimen of her urine was of normal 
colour and had an odour of acetone. Its specific gravity 
was 1030. The reaction was very acid, the pH ranging 
from 4 to 4,3. The addition of perchloride of iron 
produced a deep violet colour. Rothem's nitroprusside 
test for acetone bodies was strongly positive. Gmelin's 
test for bile pigments gave a positive result, A moderate 
cloud of albumin was present on boiling. There was a 
marked reduction of Fehling’s and a si ighfc reduction of 
Benedict's solution. The 3 r east fermentation test was 
positive. After 16 hours of yeast fermentation the 
specimen was again examined for reducing substances, 
when it was found that, while still producing the same 
pronounced reduction of Fehling’s solution, it was now 
negative to Benedict's test. This proved that, whereas 
the reduction of the copper solutions before fermenta- 
tion had resulted mainly from the presence of salicyluric 
acid, there had also been a trace of glucose. Micro- 
scopical examination revealed the presence of several 
red blood corpuscles and pus cells, but no casts. In 
order to test the antiseptic action of the drug, a 
nutrient agar slope was inoculated with a sample (not 
a catheter specimen) of her urine. No colonies resulted 
after incubation. 

There was a steady improvement in the patient's 
condition. Her. progress is summed up in the following 
table : — 


assistance, one or other of the following diseases 
might have entered into the differential diagnosis. 

1. The combination of respiratory distress with 
tachycardia has to be differentiated from the dyspnoea 
of cardiac or respiratory origin. The absence of 
cyanosis and of abnormal clinical signs in the chest 
should serve to exclude any thoracic disease, though 
the presence of pyrexia might at first suggest the possi- 
bility of some infective illness. 

2. The association of hyperpncea with the presence in 
the urine both of acetone and of a reducing substance 
resembles a ketosis of diabetic origin, but the latter 
diagnosis is eliminated by the ferric chloride test for 
aspirin and by the yeast fermentation test, which 
demonstrates that the main reducing substance is not 
glucose. The diagnosis can be confirmed, if necessary, 
by a blood-sugar estimation. 

3. Dyspnoea and signs of kidnej r damage also occur 
in renal asthma, but the absence of other signs of 
ursemia, together with the presence of aspirin and 
salicyluric acid in the urine, should readily differentiate 
the two conditions. 

4. The mental symptoms, pyrexia, and respiratory 
disturbance may simulate a form of infective en- 
cephalitis, but the specific urine tests should clinch the 
diagnosis. 

Treatment 

The main principles of treatment in this case were 
as follows : — 

Elimination of the poison. — (a) Gastric lavage was 
performed with sodium bicarbonate 1 dr. in one pint of 
water, after which about 5 oz. of the solution was left 
in the stomach. As the patient was not seen until 14 
hours after taking the drug it is doubtful if this treat- 


Table of progress 


Temperature 

Pulse 

Respiration , . 

Mental condition 

Liver 

Urine : 

Rothera's test 

Reduction of Fehling’s 
solution. 

Reduction of Benedict's 
solution. 

Ferric chloride test for 
aspirin. 

Volume * 


1st day 


Up to 99.4° 
130 and small 

40 and deep 

Disorientation 
and drowsiness. 

Not palpable 

44 

44 

+ 

44 


2nd day 


3rd day 


- 

Up to 99.2° 

66; normal ten- 
sion and volume. 

28 

Orientation 
normal still 
drowsy. 

Not palpable 


4 *+ 

44 

4 

4 — f* 


Normal 

Normal 


24; varies in 
rate. 

Still drowsy 


Not palpable 


4th day 


5th day 


Normal 
Not drowsy 

Not palpable 


j Palpable but not 
i tender. 


44 


44 


Oliguria for 27 hours, during which, apart from one catheter 

was no passage of urine. 


! Faint violet* 


specimen , there 


* Further specimens unobtainable owing 
Differential diagnosis 

Apart from cases of idiosyncrasy, such a large dose 
of n.pinh is required to produce toxic symptoms that 
poisoning by this drug is nearly always the result of 
attempted suicide which may be acoompoiSedb? an 

-V* ilheSS ' SS partfc^ 
umr case tne eudence of witness, combined with fKo 

P Mnf C n 0f i le aspirin at the bedside CTeatlv 
aided the d.agnosis, but, in the abse^ ’of S 


to recovery and discharge from hospital. • 

s gL-ts 

30 bta " b °“' 

Abolition of the ketosis and treatment of the 
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injection of 40 units of insulin, combined with oral 
administration of 40 g. of glucose. This was followed 
by 20 g. of glucose every two hours for 12 hours. She 
was then given injections of 10 units of insulin morning 
and evening half an hour before meals, followed in 
each case by 40 g. of glucose three hours later. 

A diet of high carbohydrate (with low protein and 
fat) content, in order to assist recovery from the hepatic 
damage and to avoid further strain on the kidneys. 

Lumbar puncture was not performed, but a perusal 
of the literature reveals that Dyke and Neale record 
cases of benefit from this treatment, the former also 
reporting a purple colour on the addition of iron 
perchloride to the cerebrospinal fluid. 

Commentary 

Clinical signs . — (1) There was a latent period of 
about 14 hours between the taking of the drug and the 
onset of severe toxic signs. This phenomenon has also 
been observed by Neale and by Biddle. (2) The 
patient suffered from a mild pyrexia, which appears to 
be a common symptom, having been recorded by Neale 
and by Dyke. (3) The most characteristic sign was her 
marked hyperpnoea, associated with a strongly acid 
urine. It was caused by acidosis, presumably resulting 
from (a) the direct action of the acid radical of the 
acetylsalicylic acid, and ( b ) disordered metabolism, as 
exemplified by the acetone in her urine. The difference 
of opinion over the relative importance of these two 
factors has been, discussed by Dyke, who points out 
that, whereas Quincke attributes the liyperpnoea to the 
direct action of the drug, Balfizs considers that the sign 
occurs only in the presence of acetone in the. urine. 
(4) Another feature was disorientation, which might be 
expected to occur in an organic reaction type of mental 
disorder. With the exception of drowsiness, no other 
mental abnormality was present, but symptoms such as 
restlessness, delirium, and terminal convulsions have 
been reported by several writers. (5) That the poison 
caused a toxic hepatitis was shown by.. the hepato- 
megaly and by the presence in the urine of bile, 
acetone, and a "trace of glucose. There was no jaundice. 
(6) There was also evidence of toxic damage to. the 
kidneys; for, . as stated above, the urine contained 
albumin, blood and pus cells. (7) The oliguria*— a 
symptom also noted by Andrews — was probably 
secondary to the excessive perspiration. There was no 
evidence of dehydration, though this sign lias been 
observed by Neale, Biddle, and Dyke. 

Course . — A study of the table of progress will show 
that there was considerable delay in complete excretion 
of the aspirin, the iron perchloride reaction being still 
slightly positive four days after the taking of the drug. 
Recovery after such a large dose of aspirin as 750 gr. 
must be uncommon, Neale records two fatalities after 
200" gr. and 750 gr., respectively, and Biddle cites a 
case of death after 500 gr. Evans describes a case of 
recovery after a dose of 1,500 gr., but his account 
suggests that he reached the patient soon enough to be 
able to hinder absorption by inducing prompt emesis, 
followed by gastric lavage. 


Prostigmin in the Treatment of Delayed 
Period 

By E. FRIEDMANN, m.d., L.R.c.r. 

(From the British Medical Journal , i, 

1st January, 1944, p. 11) 

From 1940 several papers have been published in 
America and by workers from the Continent on the 
action of prostigmin on delayed period; and although 
the results seem very promising no reports have as yet 
appeared in this country. This drug made by Roche 
Products Ltd. has been given an extended trial at the 
Royal Free Hospital, and its effects on 90 patients are 
recorded below. It is claimed by those workers that 
prostigmin invariably precipitates the menstrual flow 
in all cases of recently delayed period not due to endo- 
crine dysfunctions, systemic disorders or pregnancy. 


Their second claim, that it is consequently an alter- 
native to the Friedmann test with regard to its 
accuracy, is not dealt with in the present paper. 

Mode of action 

According to the above-mentioned workers, 'hyper- 
emia is probably an important and constant factor in 
menstrual bleeding*. This hypenemia (a) is a result 
of. oestrogenic action on the uterus, and coincides 
with the property of the hormone of liberating acetyl- 
choline thus producing vasodilatation; and ( b ) is under 
the. influence of the parasympathetic nervous system. 
This being so, it is easy to understand why physical, 
mental, and emotional upsets, and causes still undis- 
covered, by altering the parasympathetic control, give 
rise to a n on-endocrine form of amenorrhcea in about 
60 per cent of cases. Coincident with this the 
diminished formation of acetylcholine within the uterine 
tissues causes a lack, of vascular response. This defi- 
ciency could be rectified by the administration either 
of acetylcholine itself or, better still, of a chemical 
agent such as prostigmin which potentiates the naturally 
occurring acetylcholine in the uterine endometrium .by 
inhibiting acetylcholinesterase, an in the. treatment of 
mjmsthenia gravis. It is thus possible to produce 
hypercemia similar to that following oestrogenic action 
without the ill effects which may result from the further 
addition of acetylcholine. 

Description of treatment 

Choice of patients . — 'Unsuitable patients* were those 
with obvious endocrine disturbances, a history of long- 
standing amenorrhcea, or obvious menopausal symptoms 
though the menstrual delay was relatively short. Nine 
such patients were treated without success, and were 
not included in our series of 90 cases. The ages of the 
patients varied from 16 to 47 years and the duration 
of amenorrhcea beyond expected menstruation from 3 to 
47 days. Out of the 90 recorded cases 30 either were 
known to be pregnant before treatment began or were 
later found pregnant on clinical or biological investiga- 
tion. They were therefore not expected to respond to 
treatment which in no case caused bleeding to occur. 

Technique . — The routine adopted for patients with 
previously normal or only slightly irregular menstrual 
histories consisted of one intra muscular, injection of 
. 1 mg. of prostigmin on three successive days, this treat- 
ment being discontinued if after the first or . second 
injection the menstrual flow was restored. With the 
exception of two cases which failed to respond, the' 
longest interval between the last injection and the onset 
of menstruation was about 72 hours. These periods 
were normal in quantity and duration, and in two cases 
biopsy proved the flow to be of a truly menstrual 
character. 


Table of results 


Group 

Number of cases 

1 

Bleeding occurred 

i 

i 

30 

Nil 

2 

| 24 

82.8 per cent 

3 

30 

94,5 per cent 

Control 

10 

Nil 


Group 1 : Pregnant cases. 

Group 2 : Poorly selected cases; J-mg. doses of 
prostigmin injected, only occasionally 1 mg. 

Group 3 : Properly selected cases; 1-mg. doses given 
from the beginning. 

Controls: Out of groups, 2 and 3; sterile water 
injected. - . 

Illustrative' case . — A 2-para. Has always had regular 
periods, and presented herself in March and April with 
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Recent Advances in Bacteriological Methods 

By J. C. CRUICKSHANK, m.b., c1i.b., d.t.m., Dip Bact. 
(From the British Medical Bulletin , Yol. I, No. 8, 1943, 
p. 144) 

Although there is a constant flow of contributions 
to our- bacteriological knowledge, the most striking 
advances follow in the wake of some new development 
in technique. It is of interest, therefore, to consider 
some of the more important methods which have been 
described in recent years. An observer returning to the 
medical laboratory after interval of a decade would 
note changes in two principal directions. He would be 
struck by the efficiency of the modern selective culture 
media for the isolation of bacteria. Further, he would 
find that the bacteriologist is no longer content to 
identify an organism as a particular bacterial species 
but, in dealing with many important groups, regards 
it as essential to carry the identification a stage further 
by determining the subgroup or type to which the 
strain belongs. These types, to which reference will 
be made later, are a stable character of the organisms, 
so that the typing methods make it possible to trace 
the migrations of a strain and frequently to detect the 
probable source of an infection or an epidemic. 

Each. of these lines of advance is well exemplified 
in the investigation of the intestinal pathogens. Many 
new culture media have been described for their isola- 
tion and, while there is little to choose between the 
best of these, it is clear that they are so vastly superior 
to media such as MacConkey or Endo agar that the 
latter may almost be regarded as obsolete for this 
purpose. In selectivity, satisfactory. differentiation of 
colonies, and rapidity of growth, Leifson’s medium, or 
soni§ modification such as that of H 3 r nes or S. S, 
(Salmonella-Shigella) agar, has proved outstanding for 
the isolation of organisms of the typhoid-paratyphoid, 
Salmonella, and dysentery groups. These media which 
contain sodium desoxycholate, inhibit the growth of 
Bact. coli and Gram-positive bacteria. The bismuth- 
sulpbite-iron medium of Wilson and Blair is still held 
in high regard for the isolation of organisms of the 
enteric group, especially Bact . typhosiim. It is routine 
in most laboratories to culture faices and urine from 
suspected enteric cases directly on desoxycholate and 
bismuth-sulphite media, and also to sow a fairly heavy 
inoculum into a fluid enrichment medium such as 
tetrathionate broth, from which, after incubation, sub- 
culture is made, again on to one or both of the solid 
selective media. Extensive experience has shown that 
by this technique the pathogen will seldom escape 
detection in infective material. 

With a series of f cecal specimens from dysentery cases 
inoculated in parallel on Hynes’ medium and on 
MacConkey agar, twice the number of isolations of 
Flexner’s and Sonne’s bacilli were made on the former 
in acute cases and six times the number in convales- 
cence. A tellurite-iron citrate-neutral red agar, with or 
without rosolic acid, has also proved valuable for the 
dysenteiy group. The data obtained from such investi- 
gations have necessitated the revision of previous 
conceptions in respect to carrier rates, the duration of 
excretion' of the organism in convalescence, and the 
control of chemotherapy. 

In the Salmonella group the pioneer work of antigenic 
analysis by Kaufmann and Bruce-White has been 
followed up, and man}' new Salmonella types have 
been recognized. In this field, however, the most 
far-reaching discovery was the demonstration by Felix 
of the Vi or virulence antigen of the typhoid bacillus. 
This is a labile antigen, associated with full virulence 
of the organism, found in freshly isolated strains, but 
readily lost in subculture. It is reasonable to think 
that an effective antityphoid vaccine should be pre- 
pared from a typhoid strain possessing Vi antigen, and 
laboratory trials and, more recently, experiences .in' the 
field confirm that this is so. As heat and most of the 
antiseptics usually employed to preserve vaccines cause 
damage to the Yi antigen, * Felix prepared a vaccine 
which was sterilized and preserved with alcohol. This 


vaccine has been ■ shown to be safe and to produce a 
satisfactory response of Yi antibodies in inoculated 
subjects. Antityphoid serum for therapeutic use should 
* also contain Vi antibodies. A further development of 
Felix’s work was his discovery that the blood of typhoid * 
carriers almost always contains Yi antibodies; the 
Vi agglutination test has thus become a valuable means 
of narrowing the field in the search for carriers and " 
the test is, moreover, independent' of intermittency of 
excretion of typhoid bacilli. 

In 1938 and subsequent years, Craig ie and Yen who 
had been working with a bacteriophage which was 
specific in its lytic action on Vi strains of typhoid 
bacilli, reported that, by propagation of this phage on 
individual strains, they were able to produce Vi phages 
specific in their action on these particular strains. 
These specific phages could thus be used to identify the 
strains, and typing of typhoid bacilli became possible. 
Craigie described 18 types and subtypes to which a 
number of new ones have now been added. A fresh 
weapon was placed in the hands of the epidemiologist, 
and already there have come from Britain and America 
a number of fascinating accounts of the way in which 
a strain of certain phage-type responsible for an epi- 
demic or a few scattered cases has been traced back to 
its ultimate source. The technique of phage-typing is 
a specialized one usually carried out in a central refer- 
ence laboratory, but facilities for its performance should 
be available to all public health investigators. 

In the bacteriological diagnosis of diphtheria it is 
now acknowledged that it is necessary to use a selective 
medium containing tellurite. The laboratory which 
relies, as in the past, solely on Lo filer's serum is likely 
to miss some of the acute cases and to. fail to detect 
the diphtheria bacillus in a large number of contacts, 
earners and convalescents. The ideal tellurite medium 
would be easily prepared, would grow typical colonies 
of all diphtheria strains in 24 hours and would inhibit 
other organisms. Further, the microscopic morphology 
of the organisms would be readily recognizable. The 
perfect medium has not yet been devised, but of the 
various formulae which approach it more or less closely, 
that of Hoyle is one of the most popular. This 
medium contains blood, lysed by saponin or other 
means, and is specially successful when prepared with 
a meat extract base by a method which avoids excessive 
heating. The good tellurite medium also permits easy 
identification, by differences in colony form,. of the 
gravis, intepnedius and mitis types of diphtheria 
bacilli, a differentiation confirmed by subculture into 
certain other media including starch, which is fermented 
only by the gravis type. These types, which all 
produce the same toxin, were first described by 
Anderson, Hnppold, McLeod and Thomson in Leeds, 
where the gmiris type was always, and the intermedins 
type almost always, found to be virulent to guinea-pigs. 
These two types are associated as a rule in man with 
more severe infections than the mitis type, which may, 
however, also cause severe and even fatal infections. 
Typing of diphtheria bacilli has frequently assisted 
in the detection of carriers responsible for outbreaks 
and has already afforded valuable information, concern- 
ing cross-infection in hospital wards. Typing data 
collected over long periods throughout the world 
promise ultimately to give a better understanding of 
the epidemiology of diphtheria and the long-term rela- 
tions of the organism to the human herd. 

Haemolytic streptococcal infections in the past 
presented" many problems to the investigator. Many 
of these are still unsolved, but the technical advances 
of the last 15 years have made impossible to distinguish 
the findings which are significant. Streptococci isolated 
from swabs or infective material must first be shown 
to be true ^-haemolytic streptococci by the ability of 
a young fluid culture to lyse a suspension of horse 
erythrocytes. Organisms giving a positive soluble 
haemolysin test may then be classified into one or other 
of the serological groups described by Lancefield. This 
test, performance of which presents no great difficulty, 
consists in extracting from the organisms by acid, ' or 
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by Fuller’s formamide method, a carbohydrate sub- 
stance which gives a precipitation reaction tin the presence 
of the appropriate group antiserum. Thirteen groups 
designated A to M are recognized and, while certain 
of the other groups are not without pathogenicity for 
man, the haemolytic streptococci which are of major 
importance in human infections belong to group A. 
Group A organisms are, however, not infrequently 
found in the normal throat, and identification must be 
carried a step further. By means of agglutination tests 
with absorbed sera, technically rather more difficult 
than the grouping procedure, Griffith defined. 23 types 
within group A. New types are constantly being recog- 
nized, and certain types are found in frequent associa- 
tion with certain forms of infection, so that one may 
refer, for example, to a 1 common scarlet fever type’. 

Lancefield and Griffith may be said to have pla 3 r ed 
the same role as an earlier bacteriologist of whom it 
was said that he shook the tree for his followers to 
x pick up the apples. Their methods rapidly led to new 
discoveries. It was confirmed, as the clinician had 
already suspected, that the same hremolytic strepto- 
coccus may give rise to various manifestations in a 
single community. The search for, and isolation of, 
earners was put on a more rational basis. New 
information relating to cross-infections in surgical and 
fever wards became available. Nowhere was the value 
of the new techniques more strikingly shown than in 
the careful investigation into puerperal fever by the 
workers at Queen Charlotte’s Hospital in London. 
Only by the typing method could it, have been proved 
that endogenous infection, i.e. infection of the placental 
site by organisms already present in the genital passages 
at the commencement of labour, is almost negligible 
as a cause of puerperal fever, and that the important 
sources of infection are to be found in the attendants 
or other contacts, or more rarely in the upper respira- 
tory passages of the patient herself. 

It was natural to hope that some equally satisfactory 
classification might be possible in the staphylococcus 
group. Staph . aureus infections are important to the 
surgeon, and in skin conditions, especially in children^ 
and it is being increasingly recognized that certain 
strains are responsible for a frequent form of bacterial 
food poisoning. In view of the ubiquity of staphylo- 
cocci.it is desirable that there should be some means of 
identifying pathogenic strains and, if possible, of typing 
them. The coaguiase test which depends on the ability 
of a strain to form a coagulum in human or rabbit 
plasma, is the most reliable of the suggested methods 
of identifying potentially pathogenic and toxigenic 
strains of Staph, aureus. Although typing of staphylo- 
cocci has not so far given such spectacular results as 
that of streptococci, the method has proved of some 
value and will probably be developed. It was studied 
by Cowan who, by observing agglutination of suspen- 
sions by. absorbed sera on a slide, was able to divide 
strains into three main types and a number of addi- 
tional subtypes. In an investigation suggested by the 
isolation of staphylococci from the inside of surgeon’s 
gloves after operations, he and his colleagues showed 
that carriage of the organism on the hands was related 
to chronic carriage of the same type in the nose. 
Attempts by Fisk to apply plmge-susceptibility of 
staphylococci for purposes of identification are still in 
an experimental stage. 

The present war, like the last one, has provided a 
stimulus to the study of the organisms of the gas- 
gangrene group. The best methods of using the exist- 
ing techniques have been studied and defined. The 
examination of anaerobic bacteria on a large scale has 
been hampered by the need of special apparatus, and 
it is of interest, to note the development of methods of 
growing these organisms in the presence of air This 
may be done by adding to fluid media, which must be 
heated immediately before use, 0.1 to 02 per cent of 
r ',‘r a!n .Jriuwns substances such as ascorbic 
orthiogfceoUie acid. Vigorous growth of anaerobes can 


media provide additional means t 
tion. , . , \ 

The overcrowding which occurs \ 
stimulates research on airborne infe^ 
a matter of high importance owing t\ 
culty of controlling such . disea i 
sampling of bacteria in the air prese\ 
problem, since the older method o\ 
plates of culture media for a prolonged 
in the selective capture of the heavie x 
This has been overcome by the slit-a 
by JBourdillon, Lidwell and Thomas. \ ^awn 

through a slit by means of a vacuum pu ^ and made 
to impinge on a rotating plate of culture .medium,, if 
necessaiy, a medium containing gentian violet which 
will permit the selective growth of streptococci indi- 
cative of respiratory pollution. The collection of data 
from samples thus obtained during short periods under 
different conditions has put these studies oh a new 
footing and made possible the adequate control of 
experimental work on aerial disinfection by hypo- 
chlorites, hexjd-resorcinol, prop 3 r lene-glycol and other 
agents. 

The amazing discoveries in the sphere of chemotherap 3 ' 
have been a close concern of the bacteriologist, who 
has himself not been idle in the search for substances 
with bactericidal or bacteriostatic action. Penicillin, 
which may prove, when the problem of production in 
adequate quantity is solved, to be one of the most 
valuable of these agents, is the discoveiy of a bacteriol- 
ogist, and other substances extracted from bacteria and 
fungi are constantly being investigated. 

The widespread use of the drugs of the sulphonamide 
group has caused the bacteriologist to modify certain 
of his methods. He now frequently receives blood or 
other material for culture containing a sufficiently* 
high concentration of the drug to inhibit growth of 
the. organisms in vitro. To counteract this, para- 
aminobenzoic acid is added to the culture medium; 
this substance, which is an essential growth factor for 
many organisms, is utilized by means of an enzyme, 
the action of which would otherwise be diverted by 
the chemically similar sulphonamide. 

The methods noted above are some of those which 
are alread 3 r yielding results of practical importance in 
the diagnosis and control of disease. The past few 
years have also seen the. appearance of apparatus of 
great interest to workers in various branches of science 
which will undoubtedly further our theoretical 
knowledge of bacteriology and immunology. The 
Electron microscope which extends resolving power to 
a present potential limit of about 50 Angstrom units 
has already given new information concerning the 
morphology of bacteria and viruses, and the character 
and thickness of films of antibody on sensitized 
bacteria. It is probable also that the study of viruses 
phages and antibody complexes will be greatly ad-' 
vanced by the use of the new high-speed centrifuges, 
the largest of which, the Svedberg centrifuge, runs at 
speeds up to 65,000 revolutions per minute. 




A Clinical Evaluation of Some Tests of 
Liver Function 

By G. HIGGINS 
J. R. P. O’BRIEN 
A. STEWART 
and 

L. J. WITTS 

(Abstracted from the British Medical Journal, i, 
12th February, 1944, p. 211) 
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R ecp < iasma > and measurement of the hippuric acid 
Jefcion. and Imvulose tolerance. 
v Analysis of the results indicates that a combination 
of data of this type has considerable diagnostic and 
prognostic value. 

# Changes in the plasma proteins in disease of the 
liver are of great significance. In cases of hfepatitis 
with jaundice there is a close correlation between the 
time the jaundice has been present, the changes in the 
albumin-globulin ratio, and the prognosis. Irreparable 
liver damage has probably - occurred if jaundice persists 
for more than two months or the plasma albumin falls 
below 2 g. per cent. In such cases the plasma globulin 
is usually over 4 g. per cent. 

Estimation of the amount of bilirubin, phosphatase, 
albumin, and globulin in the plasma from a single 
blood specimen usually provides as much diagnostic 
and prognostic information as can be obtained from 
more elaborate tests of liver function. 

Pull case reports with protocols of the biochemical 
teste can be obtained from the authors. 


Home-made Penicillin : A Warning 

(From the Lancet , t, 26th February, 1944, p. 284) 

In the United Slates the impression is spreading that 
the production of penicillin preparations suitable for 
external application is a simple matter that can be 
undertaken in laboratories possessing limited facilities, 
or even in the kitchen. Rnper and Coghill, who are 
working on the production of^ penicillin for the U.S. 
Department of Agriculture, think the time has conic 
for a warning. It is, they say, misleading if not 
actually dangerous to say that Pcnicillium notaimi is 
the green or blue-green mould found on bread, cheese 
or other foods; it docs grow on these things, but so do 
many other blue-green moulds. There are, in . fact, 
scores of blue-green species in the genus pcnicillium 
which can be distinguished from P. no ta turn* only by 
painstaking cultivation and microscopical examination 
in the laboratory. Of a large number of moulds ob- 
tained from foodstuffs, fruit, soil nnd other sources 
not one -in a hundred have been P. not alum, and even 
these often yielded no appreciable quantity of penicillin. 
Many of the moulds so far studied have been shown 
to produce substances which arc ns harmful to animals 
as the3 r are to bacteria — one has lately been advocated 
as a rat-poison — and the same is likely to apply to the 
legion which have not yet been investigated. More- 
over, cultures of genuine P . notatum are liable to 
become contaminated with other species or with patho- 
genic organisms, and this is particularly likely to 
happen when the mould is grown under * home-made ' 
conditions. Patients, too, may become sensitive to the 
mould proteins which are always present in crude 
preparations, especially when a large raw area, such 
as a burn, is being treated. The purified preparations 
of penicillin arc protein-free, and each batch is tested 
for activity, toxicity and sterility. To siun^ up, Raper 
and Coghill feel that home-made penicillin can be 
dangerous. But they recognize the. importance of the 
attempts to evolve a simpler penicillin therapy, and 
the Minister of Health has also expressed his interest 
in this work. 


The Clinical Significance of the Plasma 
Vitamin A Level 

' By H. POPPER, mj>. 

and 

F. STEIGMANN, mj. 

(Abstracted from the Journal of the American Medical 
Association , Vol. CXXIII, 25th December, 1943, p. 1108) 

Summary and conclusion 

The clinical significance of the plasma vitamin A 
determination in diseases of the adult is discussed on 


the basis of statistically evaluated examinations and 
on perusal of the literature. Under physiologic condi- 
tions and with normal nutrition, the vitamin A level 
is constant at certain times of the day and on conse- 
cutive days. Aberrations of the plasma vitamin A 
level, therefore, assume significance. In liver disease 
the plasma vitamin A level is sharply lowered, often 
to zero. The reduction parallels the degree of liver 
damage and not the degree of type of jaundice. In 
the course of recovery the plasma vitamin A returns 
to normal or even high levels. The vitamin A deter- 
mination may help, therefore, in the diagnosis and 

prognosis of liver disease. The reduction of the 

vitamin A level in liver disease is due partly to 

impaired intestinal absorption and partly to disturbed 
release of vitamin A from the liver, both in turn 
depending on the degree of liver damage. In infection 
the plasma vitamin A level is reduced, especially in 
lobar pneumonia, zero levels being found usually during 
the toxic stage of the disease. Repeated determinations 
of the vitamin A level are of prognostic value. The 
plasma vitamin A 'level is also lowered in various 
other conditions (c.g, ansemia, gastro-intestinal 
carcinoma), especially in severely sick patients. The 

reduction of the plasma vitamin A level in the latter 
renders it a non-specific index of the general condition. 
In kidney disease the vitamin A level is often much 
increased. Hypovitamimcmia A may rapidly develop 
and is iu this country more commonly caused by 
processes within the body than by faulty nutrition. 


Sulfadiazine in the Treatment of the 
Common Cold 

By R. L. CECIL, mj>. 

Major N. PLUMMER 
and 

W. G. SMILL1E, m/d. 

(Abstracted from the Journal of the American Medical 

Association, Vol. CXXIY, 1st January, 2944, p. 8) 

1. Seventy-two colds in 66 different persons were 
followed clinically and bacteriologically ; 48 received 
sulfadiazine 3.0 gm. daily' by mouth for four days, 
while 24 served as controls. 

2. Following sulfadiazine, the nasopharyngeal flora 
as observed bj* serial cultures showed a uniform 
decrease in total number of organisms nnd a check 
in the growth of pathogens. 

3. The clinical course of the treated colds showed 
no striking difference from that of the controls; how- 
ever, there appeared to be some amelioration of 
symptoms due to control of secondary bacterial 
infection. 

4. As a result of this study, we are opposed to the 
routine use of sulfonamides in the treatment of the 
common cold but would favour their use in a few 
selected cases as a protection against severe secondary 
infection. 


Amoebic Abscess of Spleen 

By J. R, FRANK, fjk.c.s., r.a.m.c. 

(From the British Medical Journal i, 1st April, 1944, 
p, 458) 

Amcebic abscess of the spleen is very rare, and when 
it does occur is usually associated with amcebic 
hepatitis. In this case there was no clinical evidence 
of liver involvement. 

Case record 

On 1st April, 1943, an Indian girl, aged 12, was 
brought for examination. She gave a history . of pain 
in tlie left lumbar region of 30 days* duration ana 
swelling in the same region for 21 days. She had 
no urinary symptoms and passed a normal stool once 
each day. She had been under observation elsewhere 
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for 15 days, and during this time had had a tempera- 
ture ranging between 99°F. and 10i F. Her pulse Tate 
had varied between 90 and 110. Quinine and sulpha- 
niiamide had both been given without effect. 

The child had obviously lost weight. Her pulse was 
110 and temperature 103°F. The heart and respiratoiy 
system showed no abnormality. ' On abdominal 
examination her spleen was found to extend down- 
wards and forwards to below the level of the umbilicus, 
and was extremely tender. The liver was neither 
enlarged nor tender. The haemoglobin percentage ^vas 
60, the red blood count 3,400,000, and the white blood 
count 13,400 — neutrophil polymorphs 80 per cent, lym- 
phocytes 18 per cent, and large mononuclears 2 per cent. 
The urine showed no abnormality. A provisional diag- 
nosis of amoebic splenitis was made, and a course of 
emetine, gr. \ daily for 10 days, was begun. 

On the following day, 2nd April, cysts of Entaffl&b a 
histolytica were found in her stools. On 5th April her 
temperature reached 103°F, and a fluctuating swelling 
had developed below the left coastal margin over the 
spleen. From this 40 c.cm. of pus was aspirated. The 
pus was similar to that from an amoebic abscess of the 
liver, was sterile on culture, and no organisms were 
found in smears. No E. histolytica were seen in it. 
After tliis aspiration her temperature never rose above 
98.8 °F, On Oth April, 10 c.cm. of typical amoebic pus 
was aspirated. On 5th May the patient was free from 
pain, her spleen was not palpable, and she had no 
disability. 


Bacillus Proteus 0X19 Agglutinated by 
the Serum of Pregnant Women 


The implications of the test are discussed; it may 
prove to be a simple early test for pregnancy, and 
even for malignant tumours, subject to certain 
limitations, some of which are already known while 
others remain to be worked out. 


Sulphonamide Allergy 

By It. G. PARK, m.b.n.z., m.r.c.p. 

(Abstracted from the British Medical Journal , ?, 
10th June, 1944, p. 781) 

The specificity of the sensitivity in 40 cases allergic 
to sulphonamide drugs has been investigated. 

In 60 per cent the allergy was confined to one 
sulphonamide drug. In 40 per cent it occurred multiple 
sulphonamides and to sulphanilic acid. 

In about half of the latter allergy w*as to the 
sulphonamide radical, NHGcHiSOz — in the other half 
it was to the amino-phenyl radical, NHzCeH* — reactions 
also occurring to procaine. 

No cases w r ere seen in which the sensitization was to 
still smaller groups than these. 


Water Metabolism in Relation to Hot 
Weather 

By J. M. O’CONNOR, m.d. 

(Abstracted from the Practitioner , Vol. CLII, 
June 1944, p. 345) * 

Heat pyrexia 


By I. GRATCH 

(From the American Journal oj Surgery , Vol. LX, 
June 1943, p. 411. As abstracted in Tropical Diseases 
Bulletin , Vol. XLI, March 1944, p. 197) 

During the preliminary stages of a survey of the 
incidence of rickettsial diseases in the Philadelphia 
area it was noticed that the sera of pregnant women 
agglutinated Proteus OX19 . 

An investigation directed towards this point gave 
the following results * 



Seva 

examined 

i 

Positive 
to OX19 

Negative 

Men. . , . . 

412 

22 

390 

Non-p regnant women 

295 | 

7 ! 

288 

Pregnant women 

505 

505 

0 


A further finding was that all the non-pregnant 
females who had positive reactions were suffering from 
carcinoma. So also were two of the males with posi- 
tive reactions; two other males had been vaccinated 
with Proteus vulgaris; in the remaining 18 no cause 
could be found for the positive reaction. 

The stage of pregnancy at which the reaction becomes 
positive and the time taken for it to become negative 
after delivery remain to be discovered. In one case 
of a 12-year-old girl the reaction was weakly positive 
at an early stage while the diagnosis was difficult and 
the Friedmann test was still negative; 12 days later 
there was agglutination at a litre of 1-1,024. 

A rapid simple test was employed in which a drop 
of serum was mixed with a drop of OX19 suspension 
on a glass slide. The results were controlled by carry- 
ing out a simultaneous standard reaction in 50 pregnant 

n^ nd ttG htre ^* as foun ^ to r ange Rom 1-256 
to 1-1,024. 


With sweating there is a' considerable loss of salt. 
Borchart has shown that the ratio of potassium to 
sodium in. the sweat is greater than in the plasma and 
in agreement with tliis he found after an exposure to 
tropical conditions a definite fall in the potassium 
concentration of the plasma occurred. The change in 
sodium concentration in his experiments was compara- 
tively small. If the temperatures in Borchart’s 
observations be graphed against the ratio of sodium to 
potassium in the serum, it will be found that the 
correlation, with two explicable exceptions, is remark- 
ably 7 good. High temperatures result in a high ratio. 
The reverse is probably 7 also true and it seems probable 
that the disturbance in temperature on exposure to 
warm conditions is not due altogether to the difficulty 
in losing heat but also to a disturbance in the ratio 
of sodium to potassium in the body. The sweating, 
appearing in the first instance as a regulating response 
against increase in temperature causes, as a consequence 
of the greater loss in potassium , the standard tempera- 
ture towards which the body regulates to rise above 
the normal level. Observations by Kuno and others 
support this. When a man is kept under very warm 
conditions he continues for a time to sweat freely but 
then quite suddenly the sweating ceases. The correct 
interpretation of this may be that the standard tem- 
perature has passed the actual and the heat dissipating 
mechanisms are shut down. The individual is then at 
the onset of heat pyrexia in which contracted skin 
vessels and the dry, skin certify that the temperature 
which the body endeavours to maintain is at a new 
high and dangerous level, which will be maintained 
alter the external conditions have ceased to be unfavour- 
able to heat loss. 


r £ he ^ ange ? of excessively warm conditions are U 
told : The first is the danger of collapse fn 
r n ^ . distension of the circulation result 
partly from a dilatation of the circulatory bed a 
partly from a loss of fluid into the intercellular spa 
and through the sweat. The second danger is that 
excessive loss of K changing the ratio of Na : K n 
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cause of hyperpyrexia as a result of which the tempera- 
ture continues to be maintained at a dangerously high 
level or to mount still higher even after removal of 
initial cause. There are, of course, conditions so 
severe that no device will prevent a fatal rise in 
temperature, but below this impossible level* the danger 


of failure of the circulation may be avoided by an 
adequate supply of sodium chloride and water, and 
danger of hyperpyrexia by an adequate supply or 
reserve of potassium. The advantage of the first is 
confirmed by a wide range of practical experience : 
the second is, it should be emphasized, speculative. 


Reviews 


TROPICAL MEDICINE* — By Sir Leonard Rogers, 
K.C.S.I., C.I.E., LL.D., B.S., F.R.C.P., F.R.C.S., 

F.R.S., and Sir John W. D. Megaw, K.C.I.E., B.A., 
M.B. (Hon.), D.Sc. Fifth Edition. With 

2 coloured plates and 87 text-figures. J. and A. 
Churchill Ltd., London, 1944. Pp. x plus 518. 
Price, 21s. 

The fifth edition of Rogers and Megaw’s book is now 
available, and it has been much more thoroughly 
revised than the previous editions. Revision has been 
extensivel 3 r carried out in the chapters on malaria, 
kala-azar, trypanosomiasis, typhus fevers, leprosy, and 
the dietetic diseases. In making these revisions the 
authors have had in mind the special needs of military 
medical officers serving in the tropics. The ’revision 
has not increased the size of the book; in fact the book 
is slightly smaller. One of the valuable features of 
this book is the chapter on general diseases in the 
tropics. This book is one of the standard books on 
the subject, and is widely known and used in this 
country. Both authors had long service in this country 
and know intimately the tropical diseases of India. 

THE MEDICAL ANNUAL, 1944. — Edited by Sir Henry 
Tidy, K.B.E., and A, Rondlo Short, M.D., F.R.C.S. 
Pp. Ixxvl plus 404 plus 71. John Wright and Sons 
Ltd., Bristol. Price, 25s. 

This excellent annual appears once again excellently 
printed and produced for a war-time publication. In 
the introduction the editors as usual make a brief 
survey of some of the points of interest discussed in 
articles and referred to in the book. This year the 
subjects include infective hepatitis, a special article on 
which has been written b} r Colonel W. S. Middleton, 
consultant physician to the U.S. Army, the triumph 
of the synthetic drugs over the galenicals, the transmis- 
sion of polionyelitis, immunization against diphtheria, 
the new clinical entity, epidemic nausea and vomiting, 
fluorosis and dental caries, mass miniature radiography 
of the chest, malaria, rehabilitation, the new sulphon- 
amides, dyspepsia, peptic ulcer and gastritis, and their 
common occurrence in the sendees, the use of gastro- 
scopy. All these subjects are discussed . under 
( Medicine Under. ‘Surgery’ the subjects discussed 
are numerous and include mdema of the arms follow- 
ing operations on the breast and its surgical relief, the 
use of the vastus externus muscle for intramuscular 
injections, the treatment of varicose veins by high 
ligature and division followed by retrograde injection, 
the factors contributing to high recovery. rate in 
wounded persons, the rocking method of artificial res- 
piration, the treatment of immersion foot, blast injuries 
of the abdomen. Under ‘Abdominal surgery 1 are 
discussed the fall in death rate from appendicitis, the 
use of the Miller-Abbott tube for intestinal obstruction, 
surgical measures for the relief of severe haematemesis 
in cirrhosis of the liver, the surgical removal of islet 
tumours of the pancreas. Under ‘Surgery of the cen- 
tral nervous system ’ are discussed the treatment of war 
injuries of the brain, the care necessaiy in applying 
sulphonamides to the brain, the causation of headaches 
by reduced intracranial pressure, the headache • of 
tumour, the nature and surgical treatment of sciatica. 
Under ‘ Chest surgery 1 is discussed the surgical removal 
of growths of the lower end of the oesophagus and 
also the treatment of traumatic hemothorax by aspira- 


tion. The diagnosis of cancer of the rectum is dis- 
cussed and the importance of simple digital examination 
of the rectum is stressed. In other sections the use of 
stilboestrol with castration in the treatment of 
carcinoma of the prostate is discussed, as also is 
sulphonamide anuria and its treatment. Under 
'Orthopedic surgeiy 1 acute foot strains in the army 
are discussed, as also the treatment of fractured femur 
by ^ mechanical fixation by pins and a special clamp 
which enables the patient to walk about. Under 
'Surgical diseases of children’ the conservative treat- 
ment of osteomyelitis by mobilization, sulphonamides 
and intravenous infusion are discussed. Under 
' Obstetrics and gymecology 1 are discussed haemolytic 
diseases of the newborn, toxaemia of pregnancy, and 
synthetic oestrogens. These and many other matters are 
discussed in the book; any detailed review is of course 
quite out of the quastion. This annual is a vey 
valuable publication. 

THE SURGERY OF REPAIR INJURIES AND BURNS. 
— By Squadron Leader D. N. Matthews, R.A.F.V.R., 
M.A., M.D., M.Ch. (Cantab.), F.R.C.S. (Eng.). 

1943. Blackwell Scientific Publications Limited, 
Oxford. Pp. xll plus 386. Illustrated. Price, 45s, 
Obtainable from Mossrs. Macmillan and Company, 
Limited, London 

This well-illustrated volume has been offered to the 
profession when large numbers of general surgeons 
have to face problems relating to the treatment of 
facio-maxillary injuries on a scale, never encountered 
in peace time, even by specialists in plastic surgery. 

Its usefulness will be most appreciated by the general 
surgeon who may have to perform a plastic operation 
when the services of a. special unit cannot be secured/ 
In forward areas especially, a knowledge of the basic 
principles of plastic surgery is of great, importance to 
the surgeon who may have to carry out the prelim inary 
toilet and first-aid repair of a facial wound. By # a 
study of Squadron Leader Matthews’ book he will do 
this with much more sympathy for and understanding 
of the work that will fall to the plastic surgeon when 
the patient reaches the base. 

Even in the deliberate surgery of peace time, it is 
better that the general surgeon who operates on 
carcinoma of the lips, cheek, tongue or jaws should 
understand something . of the methods that will be 
employed by his plastic colleague at a later stage, and 
plan his incisions accordingly. 

This book provides just enough information, clearly 
set out to guide the general surgeon in his approach 
to these problems. The book is divided into four parts. . 
Part I deals with immediate repair in general and 
covers a vast area, bringing in as it does such subjects 
as traumatic asphyxia, crush injury of limbs, nerve 
*and tendon suture, and abdominal and chest wounds. 
The*onb r serious criticism of the book is that this first 
part goes far outside the scope of the plastic surgeon, 
and no doubt the general surgeon who reads it will 
already have familiarized himself with such matters. 
Part I tries to do too much and therefore does it 
inadequately. 

In parts II, III and IV the writer is on safe ground 
however, and is making a real contribution to surgical 
literature. Part II deals with subsequent repair and he 
describes fully and clearly the methods of dealing with 
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skin loss. The technique of skin-grafting, the fashion- 
ing of local skin flaps, pedicle flaps, approximation flaps 
and lined flaps is gone into with great detail. The pit- 
falls encountered in special areas are so well described 
that the general surgeon can hardly fail to find a 
method suitable to his needs if faced with a difficult 
situation. Base length ^ ratios and the principles oi 
delayed flaps are explained and the uses of fascia fat 
cartilage and bone grafts outlined. While the advice 
given on these latter procedures is scarcely enough tor 
those who intend to embark on them, it does serve 
to make clear the possibilities in dealing with extensive 
loss of subcutaneous tissues. 

Part III deals with the special problems of facial 
repair and serves to warn the general surgeon to keep 
off the grass 7 so far as subsequent repair is concerned. 
The methods of reconstructing the nose, the eyelids, 
the lips, and of fixing the fractured jaw are described 
with a wealth of detail and illustrated by good line 
drawings. These chapters wall be read by the general 
surgeon with interest, though they tend to dissuade 
him from rushing in on an area where angels fear 
to tread. They will be of great value, however, to 
house surgeons and assistants in plastic units who are 
setting out to learn the technique. 

The best section in the book is part IV, dealing as 
it does with burns and rehabilitation. The classifica- 
tion of burns is simplified. The author recognizes two 
types only— those with complete epithelial loss, and 
those with partial loss. The conflicting view-points 
regarding bum toxaemia are well described, and those 
who find themselves at a loss to know what to make 
of the many widely differing methods of treatment will 
find some comfort and help from a careful study of 
this section. The author discusses the advantages and 
disadvantages of closed therapy, and recommends treat- 
ment by coagulants only where a sterile .surface can 
be obtained and then only in minor domestic bums, 
body bums not involving the limbs, and in children 
and highly nervous people who might be adversely 
affected by di * ly dressings. Treatment by dyes has a 
wider range of usefulness than tannic acid, but for all 
burns of the face, hands, feet and external genitalia, 
the author recommends the open method. The uses 
and abuses of the Bunyan-Standard envelope are 
discussed. Finally, the place of skin-grafting and 
restoration of function of the burned hand receive the 
attention thej r deserve. The book is well written and 
well illustrated, and can be recommended with con- 
fidence as a book of reference to the general surgeon, 
and as a textbook to those who are taking up plastic 
work for the first time. 

I. M. 0. 


TEXTBOOK OF SURGICAL TREATMENT INCLUDING 
OPERATIVE SURGERY. — Edited by C. F* W* 
Illingworth, M.D., Ch.M., F.R.C.S.E. Second Edi- 
tion. 1944. E. and S. Livingstone Ltd., Edin- 
burgh. Pp. xil plus 564. Illustrated. Price, 30s. 

The first edition of this book appeared only in 
January 1943. This second edition appearing after this 
short interval shows obviously that the book has met' 
with a good reception. As the editor points out in 
the preface, the main change is in the chapter on the 
treatment of bums which has been completely re- 
written by Mr. Thomas Gibson. The strong point 
about this book is the view-point from which it is 
written. As the editor states, the actual operation 
should be regarded as an incident in the course of 
treatment in which success may depend to a large 
extent on ancillary measures of preparation and after- 
treatment. For senior students, for whom the book is 
written, operative technique is much less important 
than a knowledge of surgical treatment in its widest 
sense. These wider aspects of surgical treatment are 
well outlined in this book, which we strongly recom- 
mend. 

COMBINED TEXTBOOK OF OBSTETRICS AND 
GYNAECOLOGY FOR STUDENTS AND MEDICAL 
PRACTITIONERS. — Revised by J. M. Munro Kerr, 
LL.D., M.D., F.R.F.P.<5c S. (Glas.), F.R.C.O.G., and 
others. Fourth Edition. 1944. E. and S. Living- 
stone Ltd., Edinburgh. Pp. xil plus 1208. 511 

illustrations, some In colour and numerous x-ray 
plates. Price, 42s. 

This book first appeared over 20 years ago; this is the 
fourth edition. The whole text has been revised and 
steps have been taken to bring the book up to date. 
The alterations are seen mainly in the chapters on 
analgesia and anaesthesia, on blood transfusion, on the 
health, nutrition and disorders of the newly bom infant, 
on disorders of function including a section on sterility. 
The treatment of gonorrhoea with the sulphonamides 
is discussed in detail. Some coloured illustrations have 
been introduced into this edition for the first time. 
This book is intended for medical students, and minute 
details of surgical technique are wisely omitted. 

STERILITY AND IMPAIRED FERTILITY : PATHO- 
GENESIS, DIAGNOSIS AND TREATMENT. — By 
C. Lane-Roberts, M.S., F.R.C.S., F.R.C.O.G., 

A. Sharman, M.D., M.R.C.O.G., K. Walker, F.R.C.S., 
and B. P. Wlesner, D.Sc., Ph.D., F.R.S.E. 1939. 
Hamish Hamilton Medical Books, London. Pp. xx 
plus 419. Illustrated. Price, 14s. 


THE SYMPTOMATIC DIAGNOSIS AND TREATMENT 
OF GYNAECOLOGICAL DISORDERS. — By M. M. 
White, M.D. (Lond.),' F.R.C.S. (Eng.), M.R.C.O.G. 
1944. H. K. Lewis and Company, Limited, London. 
Pp. lx plus 229, with 110 Illustrations. Price, 16s. 


. ^ short volume, published by Messrs. H. K. Lewis 

m the General Practice Series, is intended to help the 
general practitioner in treating patients with minor 
gynoe co logical ailments and in deciding which cases 
should be referred for specialist treatment. The book 
is written from the standpoint of symptoms, not 
diseases, and is easy of reference. Such gynecological 
treatments as can be earned out in the consulting room 
are described in detail and are well illustrated. A 
section on birth control, on certain distressing ante- 

thempf are Sduded ° D a P pIication Nation 

aud X camrjntS f vhed have the of dmpiicitj 

and cheapness, and are generally speaking suitable foi 
<ho hospital out-patient clinic. There is * 

js&ur*"* * ** •*. «— ? wsst 

country' 8 * handbook which should be popular in this 


M. I. N. E. 


This is an excellent book. It is written by four 
specialists, two of them gynaecologists, one a genito- 
urinary surgeon and the fourth a biologist. It should 
do much to enlighten and aid the general practitioner 
and the specialist in the understanding and treatment 
of the many-sided subject of infertility. It contains 
an able exposition of the present state of knowledge 
of the scientific principles underlying the problem, and 
describes in detail practical methods of investigation 
and treatment. 

Much of # the subject-matter will be new to many. 
Especialty interesting is the section on the estimation 
of male fertility and the relation between low fertility 
in the male and the tendency to abortion in the female. 
Recent work has shown that the responsibility of the 
male in childless marriage does not end with fertiliza- 
tion, and that in cases with this aetiology, treatment 
with endocrine therapy may be successful. 

The importance of the investigation of both partners 
when faced with the problem of sterility is still too 
often lost sight of, and few practitioners have equal 
knowledge of the subject in both the sexes. This book 
is of great value in bringing together in orfe volume 
details of the methods of investigation of both the male 
and the female. 

A book to be strongly recommended. 


M. I. N. E. 
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TEXTBOOK OF MEDICAL TREATMENT.— Edited 
by D. M. Dunlop, B.A. (Oxon.), M.D., F.R.C.P. 
(Edln.). Third Edition. 1944. E. and S. Living- 
stone, Ltd., Edinburgh. Pp. xl plus 1218. 
Price, 30s. 

This book published in 1939 is already in its third 
edition and extensive alterations have been found 
necessary. . A special section on the clinical use of the 
sulphonamide drugs lias been inserted and this prevents 
the frequent repetition in the different sections in the 
book of the same information. Several sections of the 
book have been partly or completely re-Avritten. These 
sections include those on cerebro-spinal fever, sprue, 
haemorrhagic and haemolytic diseases, compressed air 
illness, diabetes of pregnancy, and several others. To 
all the sections new matter has been added. Through- 
out the book emphasis is laid on the general manage- 
ment of the case. Although drug treatment is very 
fully discussed, the number of drugs recommended is 
kept within reasonable limits, but of those that are 
mentioned full details are given. This is a most useful 
book for the medical student and the practitioner. 


AVIATION MEDICINE.— By Harry G. Armstrong, 
M.D., F.A.C.P. Second Edition. 1943. Ballllere, 
Tindall and Cox, London. Pp. xlv plus B14. 
86 illustrations. Price, 36s. 

This book now in its second edition was first pub- 
lished in 1939. In the preface^ it is stated that most 
of file recent work in this field is classed as confidential 
and cannot lie published till after the war. To this 
second edition therefore new material has been added 
but no drastic revision has been attempted. The scope 
of the book is best, indicated by mentioning of the 
chapter titles : the flight surgeon, pilot selection, 
examination of the eye, cardiovascular system, car, nose 
and throat, general physical examination, neuropsychic 
examination, care of the flyer, noxious substances in 
aviation, physical factors in flight, aerial equilibration, 
orientation find air sickness, acute altitude sickness, 
anoxia, aeroembolism, speed and acceleration, emotional 
reactions to flight, etc. These subjects and others are 
discussed in a most interesting way. This new branch 
of medicine obviously provides a fascinating field of 
study and speculation. 


ANTENATAL AND POSTNATAL CARE. — By Francis 
J. Browne, M.D. (Aberd.), D.Sc., F.R.C.S. (Edln.), 
F.R.C.O.G. Fifth Edition. 1944. J. and A. 
Churchill Ltd., London. Pp. vlii plus 622. 
87 Illustrations. Price, 24s. 

This fifth edition has been thoroughly revised. A 
new chapter on the Rh factor has been included and 
recent work on diet in pregnancy has also been 
discussed. The chapters on radiology in obstetrics and 
on internal pelvimetry have been extensively revised. 


MODERN TREATMENT YEAR BOOK, 1944. — Edited 
by Cecil P. G. Wakeley, C.B., D.Sc., F.R.C.S., 
F.R.S.E., F.A.C.S., F.R.A.C.S. (Hon.). The Medical 
Press and Circular, London. Pp. vlll plus 301. 
Price, 16s. 


This book contains 42 articles by well-known 
authorities, exactly half the articles 'being on war 
medicine and surgery. It is impossible in a short review 
to make any comment worth while on such a wide 
range of subjects. All the articles are short and give 
in. small compass an outline of the present position 
of treatment of the many conditions discussed This 
book has been produced every year by the Medico! 
Press and Circular, a very lively and stimulating little 
journal. 


A R P.' MEDICAL MANUAL NO. 3 (INDIA).. ‘FIRST 
A.R.P. flpJD THE doct£)r , 

The manual briefly describes the type of work per- 
formed in first aid post which have been organized to 
safeguard the civil population against the effects of 
air attacks/ and is intended for the use of medical 


officers and other personnel. It is. divided into four 
parts. Part I deals with the medical organization con- 
cerned with the treatment and transport of air raid 
casualties and describes the functions of the first aid 
post and of the various services connected with it. 
Part II gives general information regarding types of 
missiles, types of injuries and principles of treatment, 
stress being laid on the fact that ‘no air raid wound 
shouk/be considered trivial or negligible unless proved 
otherwise bv careful and thorough examination \ 
Part III describes individual injuries or conditions such 
as shock, Inemorrlmge, burns, head injuries and other 
types of casualties, and their aid post treatment. 
Part IV consists of six appendices dealing with scale, 
care and maintenance of equipment, record forms, etc. 
It is recommended that this manual should be read 
with the A.R.P, Medical Manual No. 2 (India). 


Abstracts from Reports 


THE ANNUAL REPORT OF THE BRITISH 
EMPIRE LEPROSY RELIEF ASSOCIATION, 
MADRAS PROVINCIAL COUNCIL, FOR THE 

YEAR 1913-44 

This report is twenty pages long and discusses many 
points of interest. The following developments are 
mentioned : The reorganization of leprosy departments 
in the General Hospital and the Stanley Hospital, the 
recognition of leprosy as a special subject in the medical 
curriculum and the appointment of a lecturer in the 
subject. The Secretary of the Council, Dr. R. G. 
Cochrane, has been doing this work in addition to 
being Chief Medical Officer of the Lady Willingdon 
Leprosy Sanatorium and Honorary Director of the 
investigation units working in several parts of Madras. 
As he himself says progress will not be maintained^ if 
the working of these units is largely the responsibility 
of one individual. 

The report, mentions the order of the Surgeon- 
Genera] that District Medical Officers are to admit to 
hospitals cases of leprosy needing urgent medical or 
surgical treatment but the report seems to imply some 
reluctance to cany out the order. The appointment of 
an Honoraiy Publicity Secretary to the Madras Council 
is mentioned and the work so far done is outlined. A 
comprehensive post-war programme has been placed 
before Government covering a period of 20 years. ‘It 
can be definitely said that the work of the last decade 
in the Madras Presidency has helped greatly in 
formulating an anti-leprosy programme which holds out 
a reasonable hope of bringing leprosy under control.' 
The report gives details . of the work of the Silver 
Jubilee Children's Clinic covering epidemiological 
investigations and clinical investigations; the work of 
the Rural Investigation Centre, Polambakkam, and the 
attempts made there to control leprosy by night isola- 
tion of the infectious cases is described. The work of 
the Urban Investigation Centre, -Madras, is mentioned 
including the follow-up of cases and their contacts and 
the treatment of cases at the Stanley Hospital. A 
scheme for the systematic examination of every child 
in the school in Madras city is mentioned. The need 
for a leprosy hospital in Madras with 500 • beds is 
stressed. - 

■ The work of the Children's Leprosy Sanatorium at 
Ettapur is # described. Here 39 children with 'leprosy 
are maintained and treated..: The work of two special 
clinics, one at Madura and the other at Cuddalore is 
described and also the work of a Field Survey Unit. 
In two village surveys the incidence was over 120 per 
mille and it is pointed out that closely adjacent villages 
niaj' show very marked differences in incidence. The 
clinical, pathological and immunological studies carried 
out at the Lad}' Willingdon Leprosy Settlement are 
described. A study of the Wassermann and Kahn teats 
in relation to leprosy indicates that frequently leprosy 
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causes a positive reaction. The work of the leprosy 
department in the General and Stanley Hospital is out- 
lined, as also the publicity work of Mr. T. N. Jagadisan. 
During 1943 two post-graduate courses were held. 
During the j'ear the Public Health Act, 1939, has been 
modified in such a way as to make anti-leprosy measures 
more practicable. A memorandum on leprosy work in. 
post-war reconstruction has been submitted to the 
Government of Madras. 


REPORT' OF THE SUDAN MEDICAL 
SERVICE, 1942 

This report surveys the health of the Sudan. The 
following diseases are mentioned as being prevalent m 
certain areas : relapsing fever, cerebro-spmal fever, 
schistosomiasis (hosfnatobiuni is reported as increasing 
but as being relatively mild; mansoni is becoming 
endemic in some areas and in this infection the 
prognosis is much worse), kala-azar, malaria, sleeping 
sickness, syphilis, pulmonary and non-pulmonaiy tuber- 
culosis and malignant disease. The use of rectal swabs 
in the diagnosis of bacillary dysentery is mentioned. 


Correspondence 


NATARPHAL (C. BON DUG ELLA) IN MALARIAL 
FEVERS 

Sir, — Caesalpina jayabo (C* bonducella) (Natarphal:) 
was given a clinical trial in the outdoor of the 
Chittaranjan Hospital, Calcutta, in cases of malarial 
fever as a substitute for quinine during the epidemic 
of 1943 when supply of the latter drug fell short of 
requirement. 

Doses used were 15 grains of the dried kernel in 
powdered form for a dose, three times a day orally. 
Altogether more than two hundred cases were treated 
with this drug. * 

The results of investigation ma} f be summarized as 
follows : — 

(1) In cases of benign tertian and quartan infections 
temperature was brought under control and fever sub- 
sided in 5 to 6 days, and roughly after a total dosage 
of 250 grains of the powdered kernel oral!}'. 

(2) It did not prevent the relapse and in many cases 
fever recurred after about a week, i.e. after a total 
dosage of about 300 grains of the drug orally, but 
intensity of fever during relapse appeared to be 'milder 
in respect of temperature and other symptoms. 

(3) Malaria parasites were quite evident in blood 
slides after oral administration of the drug for three 
days in the above doses. 

(4) It has no influence on fever caused by mild 
attacks of malignant tertian infection in which it was 
tried. 

(5) The drug in the above dosage produced no 
untoward symptoms except a little gastric irritation in 
a few cases. 

Compressed cinchonas bark tablets were also used in 
about 50 cases of malaria fever. 

The dose used was 10 grains for a dose thrice daily 
for 6 days. The result was not better than that with 
Natarphal. 

Conclusion . — Natarphal (C. bonducella) appears to 
possess antipyretic action to some extent in malarial 
fevers. In erode form it does not appear to have any 
influence on the malarial parasites. Trial with cinchonas 
bark tablets gave practically similar- results. It is very- 
difficult to produce proper concentration of active 
principles in blood by giving drugs in crude form as 

r^ en m USC , d r in lhese cases ; ?o further investigation . 
is desirable before any conclusion is drawn about its 


utility. 

56A, Creek Row, 
Calcutta, 

lith November, 1944. 


S. C. LAHIRI, mj>. 


‘ ENTERO-VIOFORM * 1 2 3 4 5 * AND 'VIOFORM 7 

Sir, — Our clients desire us to draw your attention to 
an article entitled 'The quality of Indian-made syn- 
thetic drugs II 7 published in volume LXXIX, no. 10 of 
the Indian Medical Gazette at page 469 and in 
particular to the following : — 

1. ‘Entero-Vioform 1 and ‘Vioform are the trade 
marks in India of the Society of Chemical Industry in 
Basle (Switzerland) and may only be used to describe 
products manufactured by the Society of Chemical 
Industry in Basle or by its associated houses. 

2. 'Vioform 7 is a trade mark used to describe the 
chemical substance * iodochlorhydroxyquinoline whilst 
{ Entero-Vioform * describes the substance ' iodochlor- 
hydroxyquinoline and sapamine \ That is to sav that 
the products are not identical, as suggested in line 4 
of the article. 

3. In table I on page 470, products nos. 2, 6 and 
7 are described as Entero-Vioform and product no. 4 
is described as Vioform, although, according to the 
article, no ‘ Ciba’ brand powder is available in India. 
Thus, these products are apparently substances manu- 
factured by other laboratories and, therefore, should 
not be described with our clients’ trade marks. 

4. In table II, which is an analysis of the various 
iodochlorhydroxyquinoline tablets, the footnote states 
'Claim in each of the above sample = 0.25 g. entoro- 
vioform per tablet 7 . According to the table of the 
16 samples examined only one sample was Entero- 
Vioform * Ciba 7 . This description is misleading 
especially as these products do not contain Entero- 
Vioform, i.e. iodochlorhydroxyquinoline and sapamine. 
but only iodochlorhydroxyquinoline. Therefore, this 
table is again misleading and liable to cause confusion 
in the mind of the reader. 

Messrs. CRAWFORD BAYLEY AND CO. 

( Solicitors and Notaries Public ). 

Imperial Baxk Buildings, 

Bank Street, Bombay, 

20 th November , 1944. 


Service Notes 


Appointments and Transfers 

' Lieutenant-Colonel C. A, Bozman resumed charge 
. kisduties as Additional Public Health Commissionei 

Sir ^ P°™? ent of India the forenoon of the 
24tn October, 1944, 

Lieutenant-Colonel F. H. Whyte was appointed Civil 
Surgeon, New Delhi, with effect from the 30th October, 

a • f officers have been appointed 

Assistant Inspectors of Hygiene in the Directorate of 

pfW C f ' ° n ' S epart . men t of Food, Division III, with 
effect from the date shown against each : — 

(forenoon// R ' ° Utt ' Dated 22nd November, 1944 

19w1forenoon) RamChandani - Dated 28411 Member, 

£1™ !• T h T n< ? r i- Dafod lst December, 1944. 

Dated ,nd Deccm - 

(forenoonK L> Ma,botra - Dated ^ December, 1944 

OW am pre' s ;?;£ aVe o i,i ’ officiating Resident Medical 
appdnted asfe if™! Hospital, Calcutta, is 
December, 1944 Surgeon ’ JaI P ai 6«n. Dated 16th 
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Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commissions) 

To be Captains 

Fazl-i-Haque. Dated 8th August, 1943. 

Kesava Paniclter Narayana . Panicker. Dated 5tli 
February, 1944. 

Keshav Shamrao Dharadhar. Dated 9th August, 1944. 

Yenkatramier Rajagopalan. Dated 18th October, 
1944. 

Puthan Yeetil Bala Krishna Marar. Dated 20th 
October, 1944. 

Saileswar Chakraborty, Dated 17th September, 1944. 

Nazir Ahmed Bashir Ahmad Yahidy. Dated 18th 
September, 1944. 

Jyoti Piakash Mohanty. Dated 20th September, 1944. 

Sheik Abdool Majid Sopher. Dated 9th October, 1944. 

Karima Shankar Prem Shankar Dave. Dated 13th 
October, 1944. 

Gopal Anandrao Kumble. Dated 15th October, 1944. 

S. A. F, Shamsul Huda. Dated 19th October, 1944. 

S 3 r ed Sayeeduddin Ahmad. Dated 20th October, 1944. 

Virendra Nath. Dated 26th July, 1944. 

Mahmoodul Haque Hashmi. Dated 19th August, 
1944. 

To be Lieutenants 

Padam Devraj Naidu. Dated 14th October, 1944. 

Frederick Alexander Saldanha. Dated 18th October, 
1944. 


Lieutenants to be Captains 

V. R. Rao. Dated 20th November, 1943. 

W. I. White. Dated 1st July, 1944. 

Relinquishments and Resignations 

The following relinquishments and resignations are 
permitted. 

Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Corps 

{Emergency Commissions ) 

Captain Authimbolan Sivabooshanam, on grounds of 
ill health, 20th November, 1944, and is granted the 
honorary rank of Captain. 

Captain Ram chandra n Narayanan, on grounds of 
ill health, 8th December, 1944, and is granted the 
honorary rank of Captain. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
(Eme rgency C o mm issions) 

Captain Gopal Ganesh Sahasrabudhe. Dated 28th 
August, 1944. 

Captain (Mrs.) D. D’Souza {nec Pacheco). Dated 
21st October, 1944. 

Captain Faqir Mohammad Khan. Dated 20th Octo- 
ber, 1944. 

Captain Mohd. Abdul Rahman Khan. Dated 18th 
November, 1944. 


19th October, 1944 * 

Ivonsur Narayana Rao Achyutlm Rao. 

Bidare Ycnkataramiah Srinivasa Rn o. 

Basavapatna Sreekantiah Nagaraj. 

Kapil Deo Narain Karan. Dated 21st October, 1944. 

Indian Medical Service — Seconded to the Indian Army 
Medical Corps 
{Emergency Commission) 

To be Captain 
{ Wome n ' s Branch) 

Miss Kalangi Jessie Balasundaram, Dated 18th Octo- 
ber 1944. 

The undermentioned officers of the I.M.S. (D.C.) 
revert from the LA.M.C. and are seconded for service 
in the Indian Air Force . 

Captain K. L. Chopra. Dated 31st October 1944. 
Lieutenant Nawab Khan. Dated Sth July, 1944. 
Captain M. S. Muttukunarasami. Dated 3rd July, 
1944. 

Captain J. It. Kumar. Dated 19th July, 1944. 
Captain A. Das Gupta. Dated 11th August, 1944. 
Lieutenant Abdul Ghafoor Sheikh. Dated 20th Octo- 
her, 1944. 

To be Lieutenant 

Vit.tal Raghavendra Rao. Dated 8th July, 1943. 


Publishers’ Notice 


Scientific Articles and Notes of interest to the pro- 
fession in India are solicited. Contributors of Original 
Articles are entitled to receive 25 reprints gratis; 
additional reprints can be obtained on payment. No 
reprints will be supplied unless contributors ask Jor 
them at the time oj submitting their manuscripts. 

The preparation of reprints entails rearranging the 
type, so that there is often a delay of a month or more, 
after the publication of the Gazette, before the reprints 
are ready. If reprints are not received within two 
months of publication of the Gazette, contributors 
should write to the Publishers. 

Papers and articles forwarded for publication arc 
understood to be offered to The Indian Medical Gazette 
alone, and any breach of this rule will be followed by 
non-publication. When any such article appears in The 
Indian Medical Gazette, the copyright automatically 
becomes the joint property of the author or authors 
and of the publishers. 


Leave 

Major E. H. Lossing, Civil Surgeon Ti i? pera, is 
granted leave on average pay for 8 months, with effect, 
from fhe 18th October, 1944. 

Promotions 

Colonel to be Major-General 
J. P. Huban, o.b.e., v.h.s. Dated 31st October; 1944. 

Major to be Lieutenant-Colonel 
B. S. Nat. Dated 20th November, 1944. 

Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medicad Corps 

( Emergency Commissions) 

. Captains to be Majors 
. w qf„ vms ■ Dated 12th October, 1944. 

S' Rodrigues Dated 15th October, 1944 

Tr T Datta Dated 1st November,. 1944. 

p' A Mathew Dated 2nd November, 1944 

L. S.' Nathan. 1 Dated 16th November,- 1944. . ■ 


Communications on Editorial Matters. Articles. 
Letters and Books for Review should be addressed to 
The Editor, The Indian Medical Gazette, c/o The 
Calcutta School of Tropical Medicine, Central Avenue, 
Calcutta. 

Communications for the Publishers relating,. to Sub- 
scriptions and Advertisements should be addressed to 
The Publishers, The Indian Medical Gazette, P. 0. 
Box No. 54, Calcutta. 

Annual Subscription to ' The Indian Medical Gazette \ 
Rs. 16 including postage, in India. Rs. 19-S including 
postage, abroad. Single copies Re. 1-S each . Back 
numbers {if available) for the previous year Rs. 2-S 
each , and all other back numbers Rs. 5 each . 

The Editors of The Indian Medical Gazette cannot 
advise correspondents with regard to prescriptions, 
diagnosis, etc., nor can they recommend individual 
practitioners by name, as any such action would 
constitute a breach of professional etiquette. ■ • ♦ 
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Original Articles 


CONTROL OF SEPSIS IN WAR WOUNDS 

BY PRE-SURGICAL TREATMENT 

(PRELIMINARY REPORT) 

By B. B. DIKSHIT, mjb. (Bom.), rh.D. (Edin.), 
m.r.c.p. (Edin.), F.NJ. 

Pharmacologist, Hafikine Institute, Bombay 
and 

A. J. GARDHAM, m.s., F.B.C.S. 

COLONEL, B.A.M.C. 

Consulting Surgeon, Eastern Command, India 

Examination of case records of soldiers dying 
as a result of war wounds shows that when 
death occurs more than seven days after 
wounding, it is generally due to sepsis. The role 
of sepsis in producing prolonged invalidism is 
even more important, since delayed healing of a 
soft tissue wound with the attendant troubles of 
fibrosis and stiff joints is invariably due to 
infection. Prolonged disability in the case of 
compound fracture or a retained foreign body 
is generally due to the same cause. 

The main field for improvement in results 
of war-time surgery thus lies in the advance of 
treatment of sepsis. Both in this war and in 
the last, research and clinical investigations 
into methods of treatment have been actively 
pursued. Prevention has received less attention, 
and current surgical teaching implies that, unless 
excision can be performed within six to eight 
hours of wounding, sepsis is unavoidable. A 
consideration of the conditions which obtain at 
the moment when war wound is infected demon- 
strates that in many cases this is not so. 
Although there are published statements to the 
contrary, it is believed that wounds caused by 
bullets or fragments of high explosive are 
sterile at the moment of their infliction, since 
both bullets and shell fragments are heated to 
the point of sterility. It has been observed that 
if the latter are travelling too slowly to penetrate 
the skin, they may adhere to it and cause a burn. 
Clothing worn in tropical climates generally 
tears cleanly when perforated, and it is excep- 
tional to find clothing buried in the wound. The 
difficulty in treating these wounds lies in the 
fact that, although sterile, they are extremely 
vulnerable to infection because they contain 
quantities of blood clot and a variable amount 
of dead and devitalized tissues. This difficulty 
is met by wound excision and subsequent care 
m hospital surroundings if the patient can be 
brought under care of an expert surgeon work- 
ing under hospital conditions within the eight 
hours period. Statistics show that these condi- 
tions do not and never have obtained widely in 
military surgery in the field, and the problem 
here is to elaborate a technique which will 
protect fresh wounds from super-added infection 


during the period which elapses before hospital 
conditions are reached. 

Basis of investigation 

With a view to evolving a suitable technique, 
the following four objectiyes were defined : — 

(1) Elimination of the risk of infection from 
surrounding skin . — The risk of serious infection 
from skin is high in jungle warfare conditions. 
This is exemplified by the frequency with which 
minor scratches and abrasions develop into large 
jungle sores. Early and thorough preparation 
of the skin surrounding wounds is essential. 

(2) Elimination of the risk of cross infec- 
tion . — Cross infection may occur cither by the 
hands or instruments of attendants, or indirectly 
by contact between the wound and such articles 
as blankets and stretchers. It can be avoided 
by using a ‘no touch’ technique, by covering 
the wound efficiently at the first dressing, and 
by keeping the original dressing in place until 
conditions are reached which permit redressing 
with full aseptic precautions. 

(3) Bacteriostasis in dressings covering the 
wound . — Dressings soaked in blood and wound 
discharge form an excellent culture medium. 
Impregnation of dressings with sulphanilamide 
was proposed with a view to inhibiting such 
bacterial activity. 

(4) Alteration of conditions in the wound 
cavity so that it no longer forms a good medium 
for the growth of organisms . — The presence of 
a sufficient concentration of one of the sulphon- 
amides in a wound cavity renders it a less 
favourable field for bacterial activity. Local 
application was selected in preference to oral 
administration because the blood clot and dead 
tissue which it is desired to influence are not 
accessible to drugs carried by the blood stream. 

Experimental work 

No experimental work has been undertaken 
in connection with methods of skin preparation 
or the mechanism of cross infection. 

Infection of wounds by skin-borne organisms 
It was considered that a dressing which is 
itself a good culture medium might facilitate the 
spread of infection from the surrounding skin to 
wound, and this danger might be partially 
averted by using bacteriostatic dressings. This 
question was, therefore, investigated experi- 
mentally by (i) _ studying the bacteriostatic 
action of sulphanilamide-impregnated pads and 
(n) treating experimental wounds in animals by 
these medicated pads. 

The pads were prepared by soaking sterile 
cotton wool enclosed in a single layer of gauze, 
in a saturated solution of sulphanilamide and 
allowing to dry. .An approximate estimation of 
the sulphanilamide content of such pads showed 
that a pad weighing 420 grammes contained 
about 2 grammes of sulphanilamide. 

(i) Bacteriostatic action of sulphanilamide 
pads. Several sulphanilamide pads were soaked 
with 5 c;cm. of dog’s - blood and smeared with 
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0.5 c.cra. of thick saline suspension of organisms 
immediately afterwards.- 'The . organisms used 
were the B. hcemolytic. streptococcus, Staphy- 
lococcus aureus and B. pyocyaneus. Control 
pads (without sulphanilamide) of the same 
weight were treated similarly. Each pad was 
enclosed in a separate Petri dish, and put in a 
glass container with a layer of water under- 
neath. The pads were thus kept in a humid 
atmosphere and incubated at room (25 to 27°C.) 
and body temperatures for 4 days. It was 
found that at the end of this period, the 
medicated pads were red in appearance and free 
from offensive smell, while the control pads were 
dark in colour and intensely offensive. The 
medicated pads were tested for the presence of 
organisms and the appropriate organisms could « 
be recovered from them. The action of sul- 
phanilamide was, therefore, found to be purely 
bacteriostatic. 

(ii) Treatment of ivounds with sulphanilamide . 
pads. — Superficial wounds were produced in the 
shaved skin of rabbits by several ‘ criss-cross ’ 
incisions. The surrounding healthy skin was then 
smeared with a saline suspension of Staphy- 
lococcus aureus. The wounds were then treated 
by (a) dressing with a medicated pad without 
any other application, (b) similarly dressing 
with a medicated pad after application of sul- 
phathiazole paste (vide infra). Controls were 
made by dressing wounds with sterile non- 
medicated pads. 

It was found that combined treatment with 
paste and pad prevented the surrounding infec- 
tion from travelling to the wound, and thus 
promoted healing. The medicated pads alone 
reduced the degree of infection in the wounds, 
and evidence of infection appeared ’on the third 
day. In wounds dressed with control pads, 
evidence of infection appeared within 24 hours, 
and the degree of infection was widespread. 

These experiments, therefore, show that im- 
pregnation of dressings with sulphanilamide 
exerts a marked bacteriostatic effect and that 
infection travels less readily from the surround- 
ing skin to a wound when a bacteriostatic 
dressing is used. By combination of sulpha- 
rthiazole paste and bacteriostatic dressings such 
spread may be prevented altogether. 

'Sulphonamide preparations for local application 
to wounds 


Clinical observations by one of us (A. J. G.) 
had suggested that an emulsion containing 30 per 
cent sulphanilamide in a cod-liver oil base was 
suitable for the purpose. After preliminary 
experiments, a ‘water in oil-’ emulsion containing 
sulphanilamide- and cod-liver oil was selected for 
trial -(sulphanilamide 40, calcium oleate 2 bees 
wax 3,. cod-liver oil 60, water 40). Some 
observations were -also made with a similar 
‘paste containing abouflO per cent of sulpha- 

'^Experiments were performed- with three objects 
in- view;. ...(a) to estimate. -the bactericidal ( and 


bacteriostatic powers of the emulsion in recent 
wounds; ( b ) to estimate the extent of tissue- 
damage which tile emulsion is capable of pro- 
ducing under various conditions of application; 
and (c) to estimate the period over which 
sulphanilamide continues to be absorbed into 
the blood stream after local application of the 
emulsion. 

(a) Bacteriostatic powers of cod-liver oil 
emulsion. — The effect of local application - of 
various sulphonamide preparations in reducing 
mortality after experimental infections by a 
‘ pion ’ strain of streptococcus has been reported 
by Hawking (1942). In these experiments the 
infection was very heavy (estimated at 10,000 
m.l.d.). Results show that 'oil in water’ 
emulsions and ‘ oil ’ preparations reduce the 
mortality by 50 per cent and 70 per cent 
respectively, even under such conditions. Experi- 
ments on these lines were not repeated, as our 
concern was rather to estimate the effect of 
emulsions on milder infections such as are 
commonly responsible for prolonged suppura- 
tion. 

In our experiments, open wounds were pro- 
duced in dogs by incising the skin over the thigh 
muscles and damaging the muscles by a few 
cuts. The paste was applied by squeezing a 
collapsible tube containing the required paste 
either directly or through a rubber tube. The 
skin over the -wound was sutured loosely. As 
a rule, a considerable portion of the applied 
paste came out while suturing the skin or soon 
afterwards. 

To determine the effect of local 'application of 
the paste on infected wounds, 0.5 c.cin. of a saline 
suspension of Staphylococcus aureus (containing 
about 1,000 million organisms) was applied to 
damaged thigh muscles in open wounds on both 
sides of a dog. One side was treated by local 
application of the sulphathiazole paste while the 
other was left untreated. By the end of the 
fourth day the treated wound appeared quite 
clean, while the untreated one showed pockets 
of pus. Histological examination of the sites 
of lesion showed necrotic changes in the muscles 
around the pockets of pus of the untreated 
wound, while on the treated side the reaction 
was considerably less in severity. 

These experiments show that sulphathiazole 
paste is capable of controlling a fairly heavy 
infection of Staphylococcus aureus in dogs. 

(b) Tissue damage produced by cod-liver oil 
emulsions. — Hawking (1943) has investigated 
this subject also, and has summarized previous 
work. This publication and others by the same 
author give a full account of the changes pro- 
duced by cod-liver oil when it is injected intra- 
muscularfy or intraperitoneally, and also when 
it is introduced into a wound which is sub- 
sequently sutured. These conditions are not 
comparable with those which exist when cod- 
liver oil paste is used for the early treatment of 
war wotmds, as such wounds are never sutured, 
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necrosis appears to be a product of tension as 
it is absent in open wounds and slight in open 
tissue, spaces. The results of intraperitoneal 
injections confirm the view that the emulsions 
should not be introduced into closed tissue 
spaces. The limited experimental evidence at 
our disposal suggests that joints are an exception 
to this rule. There is some clinical support for 
this suggestion. 

(c) Evidence oj continued absorption after 
treatment of wounds with cod-liver oil sulpha- 
nilamide emulsions. — It must be emphasized 
that blood and urine concentrations do not give 
an accurate picture of the effect of local applica- 
tion on dead tissue in blood clot. Hawking’s 
(1941) work shows that by diffusion of sulpha- 
nilamide through a layer of dead tissue 2 to 
3 mm. thick, a concentration of 26 mg. per 
100 ml. was attained in 24 hours. The con- 
centration in living tissue at the same distance 
from the deposit did not differ significantly from 
that in the general circulation, and fell to 
13.4 mg. per 100 ml. in 24 hours. 

We have compared the relative absorption of 
' water in oil ’ and 1 oil in water ’ emulsions, and 
in conformity with the findings of other 
workers, our results also show that the absorp- 
tion . of sulphonamides from a ‘ water in oil ’ 
emulsion is less rapid. In our experiments on 
dogs dressed with sulphanilamide emulsion, it 
was found that the concentrations of the free 
drug in the blood in 4, 24 and 48 hours were 
of the order of 2.2, 1.3 and 0.65 mg. per cent 
(average of 4 experiments) and after 96 hours 
only traces of the drug could be detected in 
the blood. In the muscles themselves, however, 
the drug could be detected after 144 hours. 

Absorption of a ‘ water in oil ’ emulsion during 
the first three days appears to be approximately 
in the ratio of 4:2:1. Hawking reported a 
similar ratio in urinary excretion for the first • 
two days after application of an ' oil in water ’ • 
emulsion. The ratios reported for absorption 
of sulphanilamide powder or purely aqueous 
solutions is of the order of 20 : 1 : 0. The , 
emulsion tested is, therefore, suitable if con- 
tinued absorption over a period of 2 to 3 days 
is required. Clinical trials reported below also 
show the same result. 

Clinical trials 

Preliminary trials of wound treatment with 
sulphanilamide cod-liver oil paste were made 
in hospital conditions. A cod-liver oil emulsion 
was chosen because it mixes readily with blood 
and tissue fluids, and spreads rapidly through 
wound cavities. At body temperature the paste 
used is a thick oily fluid and there is .no 
tendency for it to ‘ cake ’ and prevent escape of 
fluids from the depths of wounds. Dressings 
applied to wound surfaces which have been 
treated with this emulsion do not adhere, and 
can be removed without damaging granulations. 

It is possible that sulphathiazole is a more 
effective agent than sulphanilamide, though it 


diffuses much less readily. The choice has so 
far been limited by availability, and in the 
clinical experiments detailed below, sulphanila- 
mide emulsion has been used. 

During the preliminary hospital trials, few 
opportunities arose for observing effects of paste 
on fresh accidental wounds, as conditions were 
generally suitable for early excision. Sulpha- 
nilamide paste was used as a post-operative 
dressing in a number of deliberate operations, 
and the urine examinations showed that excretion 
of sulphanilamide started within a few hours and 
persisted at a level of 40 to 60 mg. per cent 
for 48 hours, falling in the next 24 hours to 20 to 
30 mg. per cent. The original dressings were 
left undisturbed for ten days, and at the first 
dressing clean granulations were generally found. 
On one occasion the paste was introduced freely 
at operation into a wound which led by a small 
entry into the fascial space of the calf. Severe 
pain resulted, and sections obtained from the 
muscle surrounding the track showed aseptic 
necrosis. This finding corresponds with experi- 
mental evidence regarding the part played by 
tension in causing necrosis. No other untoward 
results were observed. 

Trials in conditions of active warfare have, so 
far, been on a very limited scale. The technique 
used has been as follows : soft tissue wounds 
occurring in areas where surgical facilities are 
not available were treated by thorough skin 
preparation followed by injection of sulphanil- 
amide paste delivered from a collapsible metal 
tube through a sterile rubber nozzle. Wounds 
were then covered by a special dressing com- 
posed of a sulphanilamide-impregnated pad 
carried on an adhesive bandage. By means of 
the adhesive bandage wounds were sealed off 
completely from external contacts. 

Five cases which were dressed in this manner 
were evacuated to base hospitals without further 
treatment. The original dressings were removed 
with strict aseptic precautions at a period of 8 
to 10 days from wounding. All wounds appeared 
clean and healthy. In three of them, wound 
cultures were sterile, one showed a growth of 
Staphylococcus albus from the exit wound only, 
and in one the' result of culture is not known. 
The cases included two compound fractures and 
one perforating wound of the knee joint. 

Ten wounds treated by orthodox surgical 
methods were cultured in the same area at the 
same period after wounding. Nine were des- 
cribed as ‘ heavily infected ’ and one showed an 
abscess which proved to be sterile on culture. 

Further clinical trials are in progress. 

Summary 

An account is given of the indications for 
adoption of a specialized early treatment of war 
wounds. Experimental clinical evidence is 
quoted bearing on the use of bacteriostatic dress- 
ings and cod-liver oil sulphonamide emulsions. 

Laboratory experiments described in this 
article were performed at the Hafflcine Institute, 
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Bombay, by the courtesy of its Director, 
Lieut.-Colouel S. S. Sokhey, i.m.s. b Suiphona- 
mide pastes for use-in extensive clinical trials 
which are now proceeding were manufactured 
in the laboratories of the Haffkine Institute. 

The authors are much indebted to Lieut.-Colonel S. S. 
Sokhey, for his co-operation, and. to the Director 

of Medical Services in India for permission to publish 
this article. 


On account of the simple epidermal lining, 
without the dermal elements, Herschl called 
them epidermoid cysts. It is probable that deep 
epitheliomas of the skin arise from such cysts. 

These epidermoids arising in the diploe of 
the skull are deep to the pericranium. The 
ordinary dermoid with its dermal element is 
superficial to the pericranium. 
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INTRADIPLOIC EPIDERMOID OF THE 
SKULL 

By B. N. BALKRISHNA RAO, bjsc., mjb„ f.r.c.s. (Eng.) 
Professor of Surgery, Department of Surgery, Krishna- 
rajendra Hospital, Mysore 

Definition 

An epidermoid cyst may be defined as a cyst 
arising from ectodermal cell-rests, and in partic- 
ular from epidermal primordia. In the litera- 
ture, varieties of cysts from dermoids, both 
sequestration and implantation types to 
cholesteatomas, have been included under the 
heading of epidermoids. Some authors have in- 
cluded wens or sebaceous cysts in the classifi- 
cation of epidermoids. In a simple dermoid, 
epidermis, derma and dermal glands appear in 
the form of a cyst. In the true epidermoid, 
however, definite dermal structures are wanting. 

Epidermoids may be traumatic in origin, but 
congenital epidermoids may also result due to 
misplacements of the epithelium. 


Case report 

The patient was a girl, aged six years. The parents 
noticed, some time after birth, a small swelling in the 
head. Labour was normal and the child healthy. The 
swelling gradually increased in size, but more rapidly 
during the last year.. The girl was brought for advice 
as the swelling was increasing in size, and was causing 
pain and difficulty while combing the hair. The swell- 
ing was otherwise painless. 

The child is a healthy girl. There is a swelling in 
the anterior part of the scalp in the middle line, 6 cm. 
above the bridge of the nose. The swelling is oval, 
2.5 cm. long antero-posteriorly, 15 cm. transversely, 
and bulging 0.5 cm. above the general surface. Fluctua- 
tion is present, and the hair growing over the bulge 
does not differ from the hair in the surrounding area. 
There is no pulsation in the swelling. 

The bone round the swelling is slightly elevated and 
margins of the bone are smooth. The deficiency in the 
bone is about 1.5 cm. in diameter. The tumour appears 
to be immobile inside the bony defect (see figure 2), 



Fig. 2. — Diagrammatic sketch showing the relation of 
tumour to the surrounding parts. 


In'cidence 

Epidermoids arc rare formations which occur 
most frequently in and about the nervous sys- 
tem, particularly in its cranial portion. They 
have been called tumor perles, cholesteatomas, 
perlgescliwulst, and may arise beneath the 
scalp, within the diploe, between the bones and 
the dura mater, beneath the arachnoid mem- 
brane, or within the ventricles. 

Epidermoid cysts arising in the diploe of the 
bones of the skull are rare. Up to 1939 only 
16 cases had been reported in the literature. 


, Mode of formation 

It is now commonly accepted that the 
tumours arise from ectodermal rests— -a hyp 
thesis advanced by Remak in 1854. Sir 
epithelial ‘ anlagen ’ deposited between tr 
ectodermal structures, skin and brain, su 
rounded by mesodermal tissues, form epidur; 
mtradiploic and epicranial epidermoids. 

Embryologically it is easy to see how ect 
dermal cell-rests may become enclosed with 
the tables of the calvarial bones; both sh 
2 hr f. m , al : isc originally in the same ectodc 
mal cell plate, and are later separated bv t 
ingrowth of. mesodermal elements from t 
lateral cell mass. 


A roentgenogram taken on 2nd October, 
1943, shows a circumscribed deficiency of both 
the outer and inner tables of the skull (see 
figure 1, plate IV). The margins of the 
bony defect are smooth, and there is no evid- 
ence of either rarefaction or sclerosis. 

Operation . — The patient was operated on 
under open chloroform narcosis. The cyst which 
was smooth, was lying deep to the scalp and 
pericranium. It was separated from the margins 
of the bone defect without much difficulty, but 
there was some difficulty from bands of fibrous 
tissue running from the under-surface of the 
tumour to the wall of the superior longitudinal 
sinus, which w r as left exposed on the removal 
of the cyst. The margin of the defect in the 
bone was smooth and shelving,- and no diploe 
was visible. The wound was closed in layers 
and convalescence was uneventful. ’ 

The cyst was"uniform and 1.5 cm. in dia- 
meter. No dermal elements were seen in the 
cyst. 


+ / 0r urrii s . ion n ^ ze the hospital records and 
to publish this paper my thanks are due to Dr C 

nS.Ir a Tr^M y R ^ Du $ ar , Physician and Medical 
Officer, Ivrishparajendra Hospital, and to Dr. A. C, 
Devaraj, Radiologist, for the roentgenogram. 
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GNATHOSTOME INFECTION OF THE 
EYE 

By A. K. MUKERJI, m.b. 

. and 

N. Y. BHADURI, m.sc., mjb. 

(From the Department oj Helminthological Research, 
Calcutta School oj Tropical Medicine) 

- Full-grown adults or immature worms 
(lame) of the genus Gnathostoina (Nematoda) 
have been recorded in man since 1889, and up 
to 1934, twenty-one cases were published in- 
cluding the two cases from Bengal reported by 
Maplestone (1929) and by Datta and Maple- 
stone (1930). These twenty-one cases have been 
listed by Prommas and Daengsvang (1934) in 
this journal. The third case from Bengal was 
reported b 3 r Maplestone (1932), and in the last 
ten years, three more cases of human gnatho- 
stomiasis have been recorded — two from Bengal 
by Maplestone and Bhaduri (1937), and 
Maplestone and Rao (1939), and one from 
Siam by Daengsvang (1939). 

No further case report appears to have been 
published since 1939; the present case consti- 
tues, therefore, the sixth one from Bengal, and 
incidentally the first one in which the worm 
has been found in the eye. It is also interest- 
ing that Bengal is the only province in India, 
in which human gnathostomiasis has been 
found to occur up till now. 

In the previous cases, the worms were found 
in various places — cutaneous nodes, superficial 
tumours, breast abscesses; in three instances 
they were coughed out along with blood; in one 
instance, the worm escaped from the inner side 
of the cheek. In the second case from Bengal' 
(Datta and Maplestone, 1930), it was found in 
the mastoid region, while in the third case 
(Maplestone, 1932) it escaped from the right 
eyebrow causing severe inflammation of the 
neighbouring parts. In one instance (Daengs- 
vang, 1939), a full-grown worm was found in 
an abdominal tumour which caused symptoms 
of intestinal obstruction, and the tumour was 
removed by operation. 

In the case we report here, the worm caused 
, severe injury to the eye and would certainly 
have caused blindness but for prompt surgical 
interference. 


Case report 

The patient, a Bengalee Hindu male, age 26, is a 
railway clerk, living in Calcutta. He had been to his 
native district in Pabna about a year and a half previ- 
ously, but he had never been out of Bengal. In Pabna, 
he had bathed in a tank; he had never eaten raw or 
dried fish. On 25th May, 1944, he felt a dull aching 
pain on the left side of his nose. ^ The pain gradually 
extended up to the left frontal region, and on the next 
day, a swelling appeared on the left cheek and extended 
up to the left lower eyelid. Gradually- the swelling 
spread up to the roots of the hair and the patient 
could not open his left eye. He also had a low type 
of fever. 

On 5th June, 1944, he presented himself at the out- 
patient department of the Eye Infirmary, Medical 
College Hospitals, when Captain K. Sen examined him 
and found signs of orbital cellulitis; vision was normal. 
Two days later, the cellulitis improved but the vision 
dropped down to recognition of hand movements only, 
and there were hmmon*hages in the retina and in the 
vitreous. He was admitted in the hospital on 8th June, 
1944. Three days later, he developed severe iritis with 
small grey nodules on the iris. After a week the 
nodules disappeared leaving grey depressions on the 
iris. Iritis set in again and a large grey nodule and 
a pigmented nodule appeared on the iris. Both the 
nodules disappeared, but another pigmented nodule 
appeared which was seen to move on 12th July, 1944. 
The next ‘day, definite wavy movements were seen and 
the worm was removed by operation from the angle 
of the anterior chamber on 15th July, 1944. 

After the operation, the eye condition settled down 
completely within a very short time. 

The parasite 

The worm is slightly shrunken, with bits of iris tissue 
adhering to it (figure 1, plate IV). It measures 3.5 mm. 
in length and 0.41 mm. in greatest diameter at about 
the middle of the worm; the head-bulb is 0.116 mm. 
in length and 0.25 mm. in breadth. Two lateral 
crescentic lips, each with two papillre, are present. On 
the internal surface of the lips three lobes are visible. 
There are four rows of spines, about 40 in each row, 
on the head-bulb. The spines have a sharp point 
projecting through the cuticle, but they have broad 
roots of varying shapes. In a few spines the roots are 
notched (figure 2). The cuticle of the body has raised 
transverse ridges and on the ridges there are spines 
with simple sharp points. These spines are seen up to 
the extreme posterior end of the worm. The spines 
become gradually smaller in size from before backwards 
so that they appear as simple dots near the posterior 
extremity. Four cervical sacs are present in the oeso- 
phageal region. No genitalia were seen. 

The parasite resembles closely^ that found by 
Maplestone (1929), but the spines on the head-bulb 
in our specimen appear to be less developed. Probably 
this specimen is less mature than that of Maplestone 
but otherwise the two worms look very much alike. 
It does not seem that the worm is an immature 
G. spinigerum, because the spines extend almost to the 
hind end, nor does it seem to be G. hispidum because 
the # head spines are not simple structures. We are 
inclined to < believe that this specimen belongs to the 
same species as that of the worm described by 
Maplestone (1929), as a new species. 

Discussion 

In the life-cycle studies of - G. spinigerum by 
Prommas and Daengsvang (1933, 1936, 1937), 
it has been experimentally shown that the eggs 
of (x. spinigerum passed by cats hatch in 
water, and the larvae enter cyclops. In the 
cyclops . the larva grows and a" definite head- 
bulb with a pair of lips and four transverse 
rows of spines on the head-bulb with minute 
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spines on the body appear. Four cervical sacs 
in the oesophageal region are formed also, and 
the alimentary system is fully formed. There 
is no further development of the larva until the 
infected cyclop is swallowed by fish. In the 
fish, the larva grows and the spines become well 
developed but the sex organs do not appear, 
and it ultimately becomes enclosed in a cyst 
wall. Non-encysted full-grown larvaa were fed 
to three cats; in two, typical adults developed 
in the usual location, i.e. in nodules in the 
stomach-wall. No experiments were done by 
feeding cats with encysted larva in the^fish. 

Cats and dogs are 
the natural definitive 
hosts of the adult 
G. spinigerwn. An- 
other species, G . hispi- 
dunij is found in the 

pig but its life history J S' 

is yet unknown; / i 

The exact way A* /c? 

man acquires the infec- A. / & ^ 

tion is still undermined. / /-On 

But from the above /o KJ* ^ 
life-history studies it i>s j 
conceivable that the ^ 
larva enter man either A V J 

through swallowing the 
infected cyclops with 
raw water or tlirough 
eating uncooked in- 
fected fish. 

It is an interesting 
fact that in the reported £ 

cases from man, both 
larva and adult worms 
have been found. Man, /^\ ^ 

therefore, appears to / ,[ f 

be an accidental defi- vLA V 

nitive host like the na- 
tural hosts, cats and 

dogs. The larva found i 

in man resemble in their 
development those in 
tlie experimental cyc- 
lops and fish. No A * Camera lucida draw: 
adult worm has been B. Dorsal view of the £ 


have been found, the source of the infection 
remains an open question. It seems to us 
that the life history of the worm in Bengal 
requires investigation. . _ 

In whatever way the parasite .enters man, it 
apparently finds the host unsuitable and it 
migrates in the tissues. During the couise of 
this travel in the body, the worm causes migra- 
tory swellings and has caused abscesses in 
many cases. In the second case reported from 
Bengal (Datta and Maplestone, 1930) , the 
signs simulated mastoiditis and in the third 
case (Maplestone, 1932) - the worm produced 
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Fig. 2. 

A. Camera lucida drawing of the anterior part of the worm showing the spines. 

B. Dorsal view of the spines on the head-bulb. 


found in fish so far; C. Lateral view of the spines on the head-bulb. 


man must therefore get 

the larvaa from either cyclops or fish, if there 
is no other intermediate host. 

It is quite possible that the larva may be 
swallowed by man with cyclops in raw drink- 
ing water, but in the six cases found in Bengal 
fish appears to be an unlikely source as it is 
always cooked before eating. The fate of the 
larvai in dried fish is of course unknown, but 
dried fish is not eaten raw' by the majority of 
people in Bengal. In the cases in which adult 
worms have been found, we do not know at 
what stage the worm entered man, whether as 
arvai or as adult; there is no proof yet that 
the larval acquired by man grow to adults— 
and therefore m cases in which adult worms 


swelling in the throat with dysphagia, and 
finally, at the point of exit above the right eye- 
brow, there was considerable swelling of the 
surrounding tissues causing pressure in the eye- 
ball with lagophthalmos and disturbance of 
vision. 

Gnathostome infection in man may thus pro- 
duce alarming symptoms, as in this case, and in 
some of the previous cases, and we draw the 
attention of medical men to the presence of 
this infection in Bengal. 

Our thanks are due to Captain If. Sen, d.o.m.s., F.H.C.S., 
for supplying us with the case report and the worm for 
identification. 
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out-patient department . of the several Taluka dis- 
pensaries of the district and the Civil Hospital, Jalgaon, 
and 183 cases as indoor patients. The latter figure 
includes the cases in the G. I. P. Railway Hospital, 
Bhusawal, 

The incidence is probably higher than what 
these figures would indicate. Early cases may 
not seek hospital treatment. Most cases seek 
admission into hospitals only when the ulcers 
are extensive, painful and disabling. The 
majority of the patients came from the rural 
areas and, by occupation, they were labourers 
working in the fields. The railway medical 
officer informs that ulcer cases were predomi- 
nantly present in the inferior lower-paid staff 
(of the railway). 


‘ TROPICAL ULCER ’ IN EAST 
KHANDESH 

TREATMENT WITH 

SULPHATHIAZOL'E COD-LIVER OIL PASTE 

By M. V. RADHAKRISHNA RAO, m.b., b.s., p1i.d. 

Assistant Director, Department of Nutrition and 
Experimental Pathology 

R. B. M. COLAH, ar.se. 

Assistant Technician, Haffkine Institute, Bombay 
and 

R. A. KALLE, m.b., f.ii.c.s. (Edin.) 

Civil Surgeon, East Khandesh 


It had been brought to the notice of the 
health authorities in Bombay that cases of 
chronic ulcer of the skin and underlying tissues, 
situated mostly on the lower extremities, were 
occurring in large numbers in East Khandesh 
district (Bombay Presidency) and that there 
was a tendency for the ulcers to assume an 
epidemic form. 

East Khandesh district lies in the northerly section 
of the Deccan tableland, has a population (1941 census) 
of 1 327,722, an annual rainfall of about 20 inches, the 
climate being hot in. summer and pleasant and bracing 
in winter. 

The investigation, on which the present 
report is based, was carried out in the K. E. M. 
Hospital (Civil Hospital), Jalgaon (East 
Khandesh), in March 1944. 


History of the ulcers 

Enquiries made at the hospital revealed that 
cases of chronic ulcer of the skin which were 
resistant to treatment were seen m different 
parts of the district, and that they were present 
mostly in the poorer classes of people. Local 
medical men were quite definite that numerous 
cases had been seen by them only during the 
last 12 months, and that the number of cases 
was definitely on the increase The general 
impression which prevailed was that the incid- 
ence of ulcer cases was highest at the end ot 
the last monsoon. 

According to the available information during the 
Estsix months 6,222 cases of ulcer were treated in the 


General condition of the patient with ulcer 

Most of the patients examined at the hos- 
pital, both in the wards and the out-patient 
department, were poorly nourished, gave a 
history of repeated attacks of malaria, and 
were anaemic. Some showed definite clinical 
evidence of vitamin A deficiency (11 out of 22 
cases examined), such as dry papular skin 
(‘ phrynoderma ’), ichthyotic dry skin, xerosis, 
pigmentation of the conjunctiva and Bitot’s 
spots. Evidence of ‘ angular stomatitis ’ was 
occasionally seen. The spleen was palpable in 
some cases. Hsemic murmurs were present at 
the base of the heart in cases with marked 
ansemia; oedema of the feet was present in one. 
The ulcer occurred at all ages and was more 
common in the males. 

Clinical picture of the ulcer 

The ulcers were situated on the lower extre- 
mities, mostly below the knee. Most patients 
gave a history of trauma to the legs, partic- 
ularly from the sharp stumps of * jowari ’ 
plants after harvest. Some noticed a blister 
before the commencement of the ulcer. The 
ulcers were generally single, unilateral, and 
present on the dorsal or lateral aspect of the 
leg or foot ( vide fig. 1, plate V). In some 
cases, both the legs were affected; very rarely, 
multiple ulcers were present on the same limb. 
In one instance, an extensive ulcer on the 
lateral aspect of the leg extending to the thigh 
was seen. 

The ulcers varied in size and shape. The 
circular ulcers presented a punched-out appear- 
ance. Some ulcers were oval or very irregular 
with crenated edges. Marked variation was 
seen in the size which varied from 1 to 3 
inches in diameter; in one case, the ulcer was 
12 inches by 4 inches. While the smaller 
ulcers involved only the skin and the subcu- 
taneous tissues, the bigger ones were deep, 
exposing the muscles and tendons. In one case, 
the upper end of the tibia was visible at the 
base of the ulcer. The duration of the ulcers 
varied from 1 month to 6 months. 

Cases examined in the out-patient depart- 
ment presented a phagedenic appearance. The 
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ulcer was covered by a greyish yellow slough 
and was oozing offensive sero-sanguinous dis- 
charge. The edges were undermined and the 
margins were considerably raised and indu- 
rated. The surrounding tissues were cede- 
matous, and the ulcers were extremely painful. 

In cases under treatment in the hospital, the 
base of the ulcer showed unhealthy granula- 
tion tisspe which bled easily on touch. In 
some cases, the ulcer showed a tendency to heal 
on one side and spread . on. the other. The 
tissues surrounding the chronic ulcers were in- 
durated and the skin was hyperpigmented. In 
one case, contracture of the chronic healing 
ulcer present on the dorsal and lateral aspect 
of the foot resulted in slight deformity of the 
foot. 

Most cases were afebrile during their stay in 
hospital. Regional lymph glands were not 
involved. 

Laboratory investigation 
(i) Bacteriology. — Films of scrapings from 
the surface of the ulcer and smears from the 
sloughs and discharge stained by Leishman 
stain showed in most cases numbers- of darkly 
staining fusiform bacilli and slender spiro- 
chaetes ( Treponema vincenti or S. schaudinni ) 
(figs. 2 and 3, plate V). Common pyogenic 
organisms were rare and, if present, were 
noticed only in small numbers, compared to 
the fusiform bacilli. The spirochsete was com- 
monly associated with the fusiform bacillus 
but, in some cases, only the latter was present. 

The usual laboratory media were inoculated 
with the discharge from the ulcers and incu- 
bated at 37°C. under aerobic conditions. On 
culture, the following organisms were isolated: 
streptococci (S. viridans, S. hcemolyticus, 
S. non-hcemolyticus) ; staphylococci (S. aureus, 
S. albus); diphtheroid organisms; an unidenti- 
fied gram negative short motile bacillus fer- 
menting glucose ; 

Bacteriological examination of the serous 
fluid aspirated from the base of the ulcer, by 
puncturing the healthy skin surrounding the 
ulcer and pushing the needle beneath the base 
of the ulcer, was negative for. Leishmania 
tropica. 

The Wassermann reaction and the Kahn test 
were negative in all the patients from whom 
blood samples were collected. 

The hsemoglobinized saline medium, des- 
cribed by Row (1912), was inoculated with the 
blood from the patients. No Leishmania was 
found on culture. 

(«) Morbid anatomy.— Pathological exam- 
ination of sections of an ulcer, obtained by 
biopsy from the edge, shows vascular granula- 
tion tissue at the base of the ulcer covered by 
necrotic tissue. In between these two layers 
there is a dense infiltration of leucocytes. The 
fumform bacilli are .seen in large numbers, 

c!nffi™ e i ar ranged m dense masses, in the 
superficial parts of the ulcer below the necrotic 


tissue. The spirochsetes are seen both at the 
base and edges of the ulcer. 

Treatment 

The following treatment was adopted in hos- 
Under general anaesthesia, the ulcer was 
thoroughly cleaned with weak ‘ Pemon soiu- 
tion*, the sloughs were removed; pockets were 
opened up and the wound mopped dry with 
gauze. A fairly thick layer of a ‘ water-m-oil 
emulsion containing sulphathiazole and cod- 
liver oil (prepared by the Department of Phar- 
macology, Haffkine Institute) was applied, and 
a pad of cotton wool covered with gauze and 
impregnated with sulphanilamide was put over 
the wound and dressed. The paste Tvas pre- 
pared according to the formula usecPoy Dik- 
shit and Gardham (1945) (sulphathiazole 12, 
calcium oleate 2, bees-wax 3, cod-liver oil 60, 
water 40). The ingredients .were separately 
sterilized and worked into a paste under aseptic 
conditions. The sulphanilamide impregnated 
dressings were prepared by soaking cotton wool 
covered with a single layer of gauze in a hot 
solution of sulphanilamide and allowing it to 
dry. In cases showing multiple ulcers or ulcers 
on both legs, one ulcer was treated as above 
and the rest were kept as controls and dressed 
with ordinary saline dressings. 

So far, 127 cases of ulcer in different stages 
of the disease have been treated. One remark- 
able feature of this dressing was the absence of 
pain right from the first day of the treatment. 
Ordinary dressing was so painful that the 
patients dreaded this procedure. The dressing 
was renewed once in five days; but subsequent 
experience has shown that better results were 
obtained when the dressings were changed once 
in .three, days, especially when the discharge 
was copious. The excessive discharge from the 
ulcers irritates the surrounding skin and causes 
an eczematous condition. In less than three 
weeks, the small ulcers were almost healed and 
the large, ulcers showed considerable improve- 
ment (vide fig. 4, plate V). In the latter 
cases, the edges were flattened, the base was 
covered by healthy pinkish granulation tissue 
and the surface area of the ulcer was markedly 
decreased. At this stage, the paste was dis- 
continued, and the clean healing ulcers were 
dressed with 2 per cent, oxalic acid solution. 
This procedure resulted in a very rapid healin°- 
of the ulcers. 

In some cases, 10 per cent sulphanilamide 
paste m vitaminized oil has been used with 
satisfactory results; but the experience gained 

i ° 1 “® r . ent methods of treatment showed that 

SiT 6 paste is hy far the best dressing 
tried for these ulcera 

- t0 local tr eatment, the 

patiems were given rest in bed, good food, 

?°^ti°n containing phenyl mercuric 
nitrate, prepared at the Haffkine Institute. 
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shark-liver oil, and fresh lime juice by mouth. 
Every attention was paid to personal hygiene. 

In some cases (8 out of 127 cases) , there was 
a breakdown of the healed scar of the ulcer in 
about three to four months. In these cases, the 
original ulcers were large and of long-standing, 
duration and they took a long time to heal. Their 
general condition was very poor. All of them 
were poor labourers living on daily wages, and 
the ‘ recrudescence ’ of the ulcer occurred when 
they reverted to their work and poor diet after 
hospitalization. In these cases the subsequent 
healing was very slow. 


Dismission 

The clinical description of the ulcer given 
above and the bacteriological and histopathol- 
ogical findings closely resemble ‘ tropical 
ulcer ’ or ‘ Naga sore ’ as described in Assam 
(Roy, 1939) and Coorg (Bopaiya and Rao, 
1942). It is a disease of tropical and 
subtropical regions. Its incidence in India, 
in places where it was not evident before, 
has recently been described. Panja and Ghosh 
(1944) have reported many cases of ‘ Naga 
sore’ in Calcutta and its suburbs. The high 
incidence of phagedenic ulcers, particularly 
‘ Naga sore ’, in starving sick destitutes in 
Bengal, has been recorded. Evidently the 
disease appears to be on the increase. It may 
be mentioned here that the presence of 
‘ tropical ulcer ’ in East Khandesh has not 
hitherto been recorded. 

A review of the literature on 1 tropical ulcer 
shows that the causation of the condition is 
still obscure. There is no direct evidence as 
yet to suggest that the fusiform bacillus and 
the Vincent’s spirochsete, which are commonly 
found in ‘ tropical ulcer ’, are the causative 
agent. Most recent workers hold that malnu- 
trition is an important predisposing factor. 
The occurrence of ‘ tropical ulcer ’ has long 
been noticed among the coolie population 
employed on tea plantations in Assam and 
coffee plantations in Coorg. In both areas 
malaria, hookworm and anaemia aic picvnlcnt, 
and there is much malnutrition. This has 
been further borne out by the observations of 
the Calcutta workers. Until July 1943, no 
cases of * tropical ulcer ’ had been noticed at 
the Calcutta School of Tropical Medicine, but 
since then a large number of cases have been 
seen in the starving and sick destitutes m 
Calcutta and its suburbs. These workers 
specifically state that cases seen in Calcutta 
were not 'imported cases. Our own observations 
at Jalgaon showed that all cases investigated 
belonged to the poorer classes who were defi- 
nitely undernourished. . , 

The greater incidence of the disease in the 
poorer classes of people, most of whom are jll- 
nourished and show enlarged _ spleens and 
anEemia suggest that malnutrition chronic 
debilitating diseases such as malaria and 


ankylostomiasis, and unhygienic conditions 
play an important part in the rapid spread and 
delayed healing of the ulcer. It is now well 
understood that malnutrition delays healing. 
Therefore, for the proper treatment, it is neces- 
sary to improve the general condition of the 
patient by the administration of good food con- 
taining plenty of vitamins A and C, and thus 
mobilize the defensive forces of the body to 
promote rapid healing. Shark-liver oil which 
is rich in vitamin A may be used as supple- 
ment to the diet. On account of the painful 
nature of the disease, it is necessary to admit 
severe cases in hospitals . for treatment. Skin 
grafting may be necessary in cases 'where 
extensive surface is involved. When the under- 
lying tissues are damaged to a great extent, 
treatment is necessarily prolonged. Hence, 
people should be advised to seek early treat- 
ment. 

In all the hospital cases, syphilis was excluded 
by laboratory tests. Up to the present, the 
treatment of * tropical ulcer 1 has been unsatis- 
factory. None of the treatments recommended 
and tried by different workers have borne good 
results. In our experience, the application of 
the sulphathiazole paste in water-in-oil emul- 
sion of cod-liver oil has given excellent results. 
It must be emphasized that the local treatment 
should be combined with general treatment, 
especially improvement in the diet. 

Summary 

(1) The occurrence of * tropical ulcer ’ in poor 
labourers in East Khandesh district of the 
Bombay Presidency is reported. 

(2) Local application of the sulphathiazole 
paste in water-in-oil emulsion of cod-liver oil 
in the treatment of the ulcers has yielded en- 
couraging results. 
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Addendum ; Since writing this report, cases of 
'tropical ulcer* have been reported in some of the 
other districts (Sholapur, Dharwnr, Ivaira, Karwar, 
Bijapur) of the Bombay Presidency. Tjqricjd cases were 
also seen by one of us (M. V. R.) in the Bombay 
suburban district. 
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SOLITARY SPLENIC CYST 

REPORT OF A CASE 

By N. A. AIENGAR, l ji.c.p M3.C.S. 

District Medical Officer, Shimoga 
and 

V. R. NAIDU, M3., B3., M3., M.R.C3. (Lond.), 
d.t.m.&h. (Eng.) 

Professor of Pathology , Medical College , Mysore 

Ouk interest in the subject was aroused by 
the surgical removal by one of us (N. A. A.) of 
an enormous spleen containing a large. uniloc- 
ular hsemorrhagic cyst. On reviewing the 
literature we found only two reported cases of 
splenic cyst in India. 

The early literature on the subject is entirely from 
the Continental journals and the earliest authentic case 
is in 1829 as mentioned by Andral (Fowler, 1913) . 
Fowler, to whom we owe much of our knowledge on 
the subject, reviewed the literature in 1913, 1921, 1924 
and 1940, bringing the subject up to date. He had col- 
lected ninety-eight cases up to 1924 and by the end of 
1939 he had reported a total of one hundred and thirty- 
seven. We have been able to collect twelve more from 
that date and add one of our own to the list, making 
a total of one hundred and fifty. 

This small number of reported cases sub- 
stantiates the fact that the cysts of the spleen 
are rare. Compared with cysts of the ovary, 
kidney, liver, * and other abdominal organs, 
cysts of the spleen are very uncommon. These 
cysts are subdivided into three groups: the der- 
moids, the parasitic and the non-parasitic 
cysts. The majority are parasitic and are of 
echinococcal origin. They are most common 
in Australia, New Zealand and the adjoining 
islands. Non-parasitic cysts are roughly half 
as frequent as the parasitic cysts; and they are 
for purposes of study conveniently divided into 
true and false cysts. 

Pathology .— The splenic cysts have no analogy with 
the cysts of other abdominal organs, as the spleen, a 
hremolymph organ, is structurally different. Retention 
cysts therefore do not occur. Many valuable articles 
on the mode of origin and pathology of the splenic 
cysts have appeared from time to time. Of them the 
important ones are the views of Aschoff, Beneke and 
Renggli. 

True cysts . — There is however no consensus of opinion 
on the origin of true cysts. It is generally accepted 
that they are of congenital origin. For descriptive 
purposes they have been divided into simple serous 
cysts, multiple multilocular cysts (or polycystic disease 
of the spleen) and angiomatous cysts. The simple 
serous cysts are generally situated on the outer 
surface of the spleen roughly in the area where 
the sulci demarcate the primitive lobes. They presum- 
ably arise from the cell-nests embedded under- 
neath the splenic capsule during the development of the 
organ. Pepere suggests that these cysts are develop- 
mentally analogous to those in the pelvis of the kidney, 
ureters and bladder. Beneke, however, contends that' 
these serous cysts are as a result of infoliation of peri- 
toneal endothelium, consequent to the injury to the 
splenic capsule. Some authors have attempted to 
differentiate the simple serous cysts of the spleen of 
peritoneal origin from those of cell-nest inclusions, 
tattle is gamed by such differentiation as the histological 
sections are identical in the two conditions 
The origin of multiple multilocular cysts ‘or the poly- 
cystic spleen is likewise hypothetical. Many believe 


that they arise from the snared off peritoneal endo- 
thelium similar in origin to that of the simple serous 
cysts, but they possibly arise from ectasia of the 
lymphatics. These cysts are generally multiple and 
multilocular and may be either situated on the surface 
or deeply embedded or both. 

The true angiomatous neoplasms are seldom encoun- 
tered. They are cystic forms of either lymphangioma 
or haemangioma. It is said that htemangioma is not 
as frequent as lymphangioma. Fink is of opinion 
that these tumours are dilated cystic spaces arising 
from, lymph channels* The size is generally small and 
the number scanty. 

Dermoids .— The origin of dermoids is no less specu- 
lative. There is embiyological misplacement oi 
ectoderm within the spleen. The two cases containing 
both hair and se bacious material reported by Andral 
and Kummaris are the classical examples. But on 
reviewing the literature, six more instances (Schneider, 
1929; Pohle, 1929; Santy, 1930; Shawan, 1933; 
Montgomery et al. 1938) are found where the tumour is 
lined by stratified epithelium without other ectodermal 
structures and are to be included in this group at 
present. 

It is not easy to explain the presence of ectoderm 
in an organ presumably arising from mesenchyme. 
Dinand (1930) believes its presence as an autochthonous 
formation of the mesoderm. Schneider suggests that 
it may be as a result of inclusion of bits of eoelomie 
cavity capable of forming the epidermis during develop- 
ment. 

Pseudocysts of spleen.— These are either hsemorrhagic 
or serous, and present no lining epithelium. The 
pseudocysts have been estimated to be four times as 
common as the true ones. # They are most often sub- 
capsular and vary greatly in size. They aie generally 
unilocular and solitary; two-thirds being of hsemorrhagic 
type and a third of the serous type. The capsular wall 
consists of thick hyalinized connective tissue with a 
'sugar coated* appearance. It is not uncommon to find 
calcification in the wall. The^ cysts usually contain 
blood in various stages of disintegration, the colour 
varying from reddish brown to slate grey. Cholesterol 
crystals may be present. Cysts are most often seen in 
women between the. ages twenty and fifty. Trauma 
seems to be a recognizable factor and in many instances 
it may be of trifling nature. As large spleens are 
more apt to be injured, we find malaria and kala-azar 
as predisposing diseases. 

Symptoms.— But for symptoms of pressure, these 
cysts rarely show anything diagnostic). When they 
are small there are no symptoms. Intense peritoneal 
reaction due to trauma may excite acute abdominal 
symptoms, but generally in almost all the, cases reported 
the patients have consulted the physician for a feeling 
of heaviness and^ dragging pain in the left upper 
abdomen. Digestive disturbances are not uncommon 
owing to the pressure and encroachment of the spleen. 
Most of these tumours have been mistaken for a floating 
kidney. 

Treatment.— Cj^sts of the spleen have been treated by 
puncture, incision and drainage, or by splenectomy. 
The last one is the method of choice unless, prevented 
by a mass of adhesions. 

Report oj a case.— A Hindu female, aged 25 years 
was admitted on 9th October, 1943, for pain in the 
lower abdomen of twelve hours' duration. 

The onset of the pain in the lower abdomen was 
sudden. She had noticed some slight blood-stained 
discharge per vagmam. There was a history of amenor- 
rhma for the last three months. On further enquiry 
subsequent to the operation, it was elicited that about 
a year ago she had a similar attack. She had had 
bouts of malaria for some years. 

The patient was a fairly well-built woman. No 
abnormalities were found in other systems. 

Local examination. — A tumour was felt extending 
jrom the left hvpochondrium to the right iliac region. 
Un vaginal examination no discharge was seen. The 
left fornix was full and tender. 
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A provisional diagnosis of an . ectopic gestation was 
made, and it was decided to operate upon her 
immediately. 

Operation . — An exploratory laparatory was done. 
On opening the abdomen the tumour was found to be 
cystic swelling merging itself into the spleen. The 
spleen itself had twisted on its own axis and the splenic 
notch was facing the left abdominal wall. The tumour 
with the spleen had a fairly long pedicle. It was 
ligatured and the spleen with the cyst removed. Since 
the tumour was not suspected to be a spleen, no pre- 
operative preparations had been made for collecting the 
blood and transfusing it. The loss of blood was sur- 
prisingly small. It might have been about . 50 c.cm. 
The abdomen was closed as usual and the patient made 
an uneventful recovery. 

During the convalescence it was feared that she 
might go into stage of extreme ansemia and air hunger, 
but the recovery was uneventful. It is ten months 
now since the operation, and we learn that the patient 
is quite well. 

Pathological description . — The specimen consists of a 
large spleen with the embedded cyst and weighs 
2,400 gm. The spleen is greyish in colour and the cyst 
dull white; the cyst appears as though embedded on 
the peritoneal surface of the spleen. The spleen proper 
is more or less oval in shape with shallow indentations. 
The concavity of the hilum has disappeared and it is 
recognizable only by a few tags of omentum and blood 
vessels. The splenic notch is not visible. The spleen 
proper measures 25 X 9X 9J cm. The spleen had been 
removed by ligaturing the splenic artery and the vein 
at the hilum. There is no evidence of thrombi within 
these vessels. The capsule of the spleen is thick and 
is firmly adherent to the underlying parenchyma. 

The cyst is globular in appearance and is more than 
half the size of the spleen; the cyst proper measures 
15 X 10 X 114 cm. ( see photograph on plate IV). It is 
uniformly smooth. The capsule of the spleen and that 
of the cyst appear to be irucontinuity, except all along 
the margin of attachment where it is slightly thicker 
and hyalinized. There are a few tags of mesentery 
adherent to the inner surface of the cyst. 

The cut surface of the spleen is slate grey in colour. 
The capsule is between 3 and 4 mm. thick,' The splenic 
pulp is firmly adherent to the capsule. The malpighian 
follicles are indistinct. The trabeculations are increased 
and the spleen feels fibrous. The cyst is completely 
walled off from the spleen by its capsule. 

The cyst on cutting is found to contain a semi-solid 
chocolate-coloured substance, which on examination, is 
found to be blood in various stages of disintegration. 
There is no splenic tissue. 

The microscopic section reveals that the capsule is 
composed of dense collagen fibres, partly hyalinized, 
containing a few sinusoids. The sinusoids are filled with 
red blood cells. Much of the splenic pulp is replaced 
hy fibrous tissue, and the splenic sinuses are mostly 
obliterated. Malarial * pigment is present in^ large 
quantity. The malpighian follicles are atrophic and 
are distantly scattered. The cyst capsule on microscopic 
examination does not differ by any means from that 
of the splenic capsule. 


Discussion . — Fowler, in his analytical study 
of solitary haemorrhagic cysts like the one en- 
countered Ipy us, noticed that seventy per cent 
of his cases were seen during pregnancy. They 
were large and solitary. They could be 
explained as sequel® to trauma and a subse- 
quent intra-splenic secondary hemorrhage. He 
further noticed that in seventy of his collected 
series there was a history of antecedent 
malaria and in twenty-five of his cases there 
was a history of trauma. 

Thus trauma, pregnancy and. antecedent 
disease such as malaria were noticed as pre- 
dicing tote, m all the cases, either alone 


or in various . combinations. The case reported 
was apparently one following malaria, with the 
possibility of n mild trauma, several months 
ago. 

Conclusion 

1. A case report of a splenic cyst removed 
surgically is presented. 

2. About one hundred and fifty instances of 
splenic cysts have been reported in the medical 
literature. 

3. The histopathology of the cyst is dis- 
cussed. 

4. Enlargement of the spleen on account of 
malaria with subsequent trauma seems to be the 
causative factor in the present case. 
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TYPHUS IN KASHMIR* 

By NOOR HUSSAIN, m.b., b.s., d.p.h. 

Deputy Director of Public Health and Chemical 
Examiner, H . His Government, Jammu and Kashmir, 
Srinagar {Kashmir) 

From time to time the existence of typhus has 
been recorded in Kashmir. In the winter of 
1942-43, an epidemic of typhus occurred in 
Kashmir, and this paper is based on a study of 
this epidemic. 

Kashmir is a large valley at about 5,500 feet 
surrounded by high mountains 12,000 feet high. 
In the main valley runs the Jhelum river arid 
.the tributaries of this river descend from 
smaller valleys lying at the foot of the high 
mountains. These smaller valleys are inha- 
bited largely by people called Gujjars. In the 
summer they go up the valleys to the moun- 
tains for pasturing their cattle and typhus is 
then little seen. In the winter however when 


* Condensed by the editor. 
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the mountains and higher valleys become snow- 
bound, they live in .highly congested huts in 
villages in the small valleys at the foot of the 
hills. They are all dirty and louse-infested, 
and in these circumstances typhus occurs and 
spreads. The Gujjars go to the towns to sell 
their products and may introduce typhus there; 
they may also act as a source of infection to 
other villages in the valleys which are inhabited 
by other communities. 

In Kashmir, the seasonal incidence of typhus, 
its occurrence mainly in louse-infested people, 
its epidemiology and mortality, its clinical 
picture and the results of laboratory tests leave 
no doubt that the vast majority of cases are of 
the epidemic louse-borne type. It occurs mainly 
in the winter. It is confined mainly to the Guj- 
jars and to others who come into contact with 
them. Whole Gujjar settlements may_ be 
affected and whole families in towns or cities. 
A study of the recent outbreak in Kashmir in- 
dicates that the mortality rate varies between 
25 and 50 per cent. The clinical picture is that 
of classical typhus. The typical incubation 
period, the fever itself, the time of the rash, its 
distribution, starting on the side of the trunk, 
spreading and involving the flanks, chest, abdo- 
men and the proximal parts of the extremities, 
the hands and feet often remaining free, the 
duration of the fever and its nature, the 
deaths at the end of the second or beginning of 
the third week from either pneumonia or 
peripheral circulatory failure are all seen. 

One hundred and forty-six specimens of 
blood of suspected typhus cases were examined; 
67 showed agglutination with 0X19 and 6 
with OXK and none with 0X2. It is fre- 
quently found that positives are recorded only 
at the second or third examination. Savoor 
(Haffkine Institute, Bombay) studied typhus 
in Kashmir in March 1944 and found aggluti- 
nation for 0X19 only. Guinea-pig inoculations 
carried out by him showed no Neil-Mooser 
reaction. 

For many years typhus has been considered 
as occurring in Kashmir but accurate records 
are very few. A mention is made by Lawrence 
in his book ‘ The Valley of Kashmir ’ published 
at the end of the last century. Epidemics 
have apparently occurred from time to time 
but no_ accurate records are available. In 1927, 
an epidemic was reported on either side of 
Singhpore Pass, and I visited the place and saw 
numerous cases among the Gujjars. In some 
Tvti^ cases a suppurative parotitis was seen. 
Difficulty was then experienced in discerning 
tlie characteristic rash partly because of the 
dark skin of the .Gujjars but partly due to lack 
iLo Ca ,o e fuI observation. . In the epidemic of 
1942-43 and 1943-44, the characteristic rash 
has been seen by me in many cases. Some cases 
have occurred among attendants on patients. 
In one .hospital at Baramulla, a lady doctor, a 
mother superior, and four nurses acquired the in- 
fection from patients, and Three 'of them died. 


The recent epidemic has occurred in the follow- 
ing areas : Khurhama in Lolab valley, an area 
notorious for typhus in the past; Kishtwar in 
Dachhan, Udil' in Chenab valley, in Sikh vill- 
ages in Baramulla and Handwara tahsils, in 
Uri tahsil adjoining Poonch jagir, in Pooncli 
itself, in the Sindh valley near Ganderbal, in 
Anantnag tahsil near Kishtwar (Singhpore 
Pass), at Banihal in Udhampur district. In 
some places infected blankets were suspected 
of harbouring the infection. Altogether the 
number of cases reported to us was 1,526 and 
408 deaths occurred, but these figures are prob- 
ably 'very incomplete. In the winter of 1943- 
44, the disease reappeared and this time in- 
volved not only the old localities but fresh 
ones. Badgam tahsil in Baramulla district was 
the chief focus. Nine hundred and forty-six 
cases were reported with 320 deaths. During 
this period immunization against typhus with 
vaccines was introduced on a limited scale. 
Among 252 persons inoculated, 16 cases occur- 
red, but in all these cases there was evidence 
that the infection had been acquired before 
inoculation; moreover, 9 persons had not 
received the third injection recommended, 6 
having received only one. Two cases occurred 
in persons fully inoculated but both these 
attacks were mild with recovery. During the 
same period, 106 cases and 20 deaths occurred 
in the uninoculated. 

The anti-typhus work consisted mainly of 
delousing garments by boiling or by heating in 
a delousing hut where heat was generated 
between 80 and 100°C.; bathing and delousing 
of peopld w r as also done. Some work was also 
done with D.D.T.. and pyricide 20. Naphtha- 
lene was not found of much use in delousing 
clothes. 


TREATMENT OF CHOLERA WITH 
ATEBRIN 


By G. PANJA, m.b. (Cal.), D.Bact. (Lond.) 

Officiating Professor of Bacteriology and Pathology , 
School of Tropical Medicine , Calcutta 


Brilliant and malachite green dyes were 
found by Panja and Ghosh (1943), bacterios- 
tatic. as well as bactericidal to cholera vibrios’ 
but in cholera cases these were not successful^ 
as the dyes were largely discharged by the 
alkaline contents of the intestine and rendered 
inactive. Hence a trial was made to find out 
a dye which would be inimical to the vibrios 
and at the same time would not be inactivated 
in the gut. 


» « unuwuu UI.J. m *,uuu, atebnn was found 
bacteriostatic to 10 strains of Inaba sub-type 
of T . cholera and 11 strains of Ogawa sub- 
type tested ; but its effect was nil on 9 strains 
of para-cholera vibrios and 12 strains of sap- 
rophytic vibrios, The 'dye was also found not 
bacteriostatic to enteric and dysenteric micro- 
organisms. - 
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' In a dilution of 1' in 4,000, atebrin was found 
bactericidal in 18 to 20 hours to 21 out of 
24 strains of : In aba and 24 out of 24 strains 
of Ogawa tested..’ The yellow ’ colour of ate- 
brin was not discharged by the vibrios. 

Quinacrine (Sharp and Dohme) in a dilu- 
tion of 1 in 4,000 was found bactericidal to 15 
out of 24 strains of Inaba and- Ogawa in 20 
hours. 

Animal experiments 

Guinea-pigs weighing about 350 gm. were 
starved in the morning, and at about 12 o’clock 
5 c.cm. of 5 per cent sodium bicarbonate' solu- 
tion were given intragastrically by our special 
device to alkalinize the stomach contents. At 
the same time, 0.25 to 0.5 c.cm. of tincture of 
opium was injected intraperitoneally and 1/600 
grain of atropine subcutaneously so as to para- 
lyse the gut and depress the vagal nerve end- 
ings. Then 15 c.cm. of young broth culture of 
live virulent cholera vibrios were introduced 
intragastrically and about 2 hours after, 5 c.cm. 
of filtered atebrin solution 1/100. were similarly 
given. The control animals were similarly 
treated but without any atebrin. Preliminary 
starvation and injection of atropine rendered 
the intragastric feeding easier, and there was 
no vomiting or vagus inhibition of the heart 
during feeding with such an enormous, dose of 
vibrios. Opium was used to allow stay of the 
vibrios in the gut for a considerable length of 
time so that the vibrios might exert their patho- 
genic effect. Blood was taken from the car 
vein before atebrin was given to see whether 
vibrios invaded the blood stream from the gas- 
tro-intestinal tract. In some animals, atebrin 
was given intraperitoneally and in some subcu- 
taneously in small doses. 

The control animals died; post mortem — the 
small intestine was highly congested and found 
to contain glairy fluid. Vibrios were isolated 
from heart’s blood, gall-bladder, peritoneum 
and the glairy fluid in the small intestine. 

The atebrin-fed animals survived. The ateb- 
rin-injected animals died showing an intense 
heemorrhagic condition in the lungs. . The 
experiments were repeated by taking 4 animals 
in each series but as atebrin was found 
markedly toxic to the animals even by intra- 
gastric feeding and as the vibrios were highly 
invasive in guinea-pigs, further expenments 
were not uniformly successful. 


Human expenments 

Twenty cases of bacteriologically proved 
cholera during an epidemic were given 1 tablet 
of atebrin every 15 to 30 minutes until 4 or 6 
tablets had been given on one day; 2. more 
tablets were given in a few cases on the next 
dav As all the cases were admitted late i in 
the collapsed pulseless stage hypertonic salme 
had- to be given soon after admission into the 
hospital. An old man, aged 65, passing Ogawa 


sub-type of vibrios did not need any saline in- 
jection after treatment with .atebrin. Nineteen 
patients survived; one patient died. This 
patient was a child, one year old and was ad- 
mitted late in the disease. One child, aged 5 
who had passed no urine for 2 days, survived! 
Six patients were uraemic, and none died. 
There was no vomiting after atebrin was given 
except in 2 out of 6 cases with uraemia. 
All the patients passed urine within 24 hours 
except 3 with uraemia. The general con- 
dition improved within 24 hours in all the 
patients except in some of those with uraemia. 

•• The following statement summarizes the 
results : — 

Five patients — fair (some of them -were 
uraemic) ; 9 patients — good ; 5 patients — very 
good; I patient (child) — died. Improvement 
in the character of stools was not notice- 
able in all the patients. In some patients the 
rice-water character of the stool persisted in 
spite of improvement in the general condition. 
In some cases bile reappeared in the stool. 

'The average amount of saline per patient 
given was 3.6 pints, but in the cases treated 
with saline alone, the average was 5.5 pints and 
death rate was 6.20 per cent. 

The number of experimentally treated cases 
is small. 

This report is only a preliminary one, made 
so that others may try the drug, when avail- 
able, on early cases. Quinacrine (Sharp and 
Dohme) was tried on 8 patients only, but 
the result was not so encouraging as with 
atebrin. 


Summary 

1. Atebrin in a high dilution was found 
bacteriostatic and bactericidal to V. cholera in 
vitro. 

2. The drug w r as tried in 20 patients of • 
cholera with promising results. 

3. Eight patients of cholera were tried with 
quinacrine, but the results were not so encourg- 
ing as with atebrin. 
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A NOTE ON TWO CASES OF 
‘ SLIDING » HERNIA 

By MUIOJNDRAY K. PARIKH, f.r.c.s. (Eng.) 
Lecturer in Surgery, Arya Medical School, Ludhiana 

I here report two cases of inguinal hernia 
•• in which the anatomical relations • were differ- 
> lent from usual. ‘ Sliding ’ hernia - is not 'very 
common, but it can occur in the inguinal region 
on either side. On the right side the caecum 
1 and the appendix may form the posterior wall 
1 of the neck and the fundus of the hernial ’ sac, 
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while on the left side 'the pelvic . or .the iliac 
colon may take up a similar position. Cases 
are reported where the urinary bladder has 
also formed the medial relation of the neck of 

a direct hernia. • 

The first case was that of a girl, aged 4 years, 
with an indirect complete reducible left in- 
guinal enterocele. The sac was identified 
during operation and the round ligament of the 
uterus was found adherent to the posterior 
wall of the fundus. In addition, the broad 
(ligament had prolapsed into the inguinal canal 
'and the ovary was the posterior relation of the 
sac. This caused difficulty in isolating the sac 
from the ovary and the ovarian ligament. The 
sac was opened. The contents, small intestine, 
were reduced into the peritoneal cavity. 
Instead of transfixion of the neck, the anterior 
peritoneal wall was sutured to the posterior. 
The peritoneum was separated from the iliac 
fossa, and the ovary was pushed back. The 
further procedure was Bassini’s reconstruction 
of the wall of the inguinal canal. 

.The second case was in a male, aged 45 
years. He had a painful,, tense, irreducible 
swelling in the left inguino-scrotal region with 
■inability to pass flatus and fseces associated 
with vomiting of six hours’ duration. It was a 
typical strangulated hernia. He was operated 
on under spinal anaesthesia with stovain. The 
sac was identified and opened. A large quan- 
tity of sero-sanguineous fluid came out. The 
constriction which was at the site of internal 
abdominal ring was incised. A long loop of 
the small intestine was strangulated. As it was 
viable, it was replaced in the abdomen. 
Posterior to the neck and the fundus of the 
sac, a large fibro-fatty mass which contri- 
buted to the bulkiness of the swelling did not 
allow the separation of the peritoneal sac. It 
was identified as the whole of the pelvic colon 
with its mesentery in a matted mass firmly 
adherent to the sac. There was no possibility 
of, returning the pelvic colon to the abdomen. 
I had to remain satisfied by exteriorizing the 
colon after the Paul Mickulucz’s method. The 
anterior leaf of the peritoneum was sutured to 
the upper and lower ends of the colonic loop and 
the root of its mesentery. The abdominal wall 
was also similarly sutured. A colostomy rod 
was .passed through the mesentery. The 
patient had a stormy convalescence due to pro- 
longed hiccough and diarrhoea. On the third 
post-operative day the whole mass of pelvic 
colon was excised leaving a colostomy opening 
in ■ the inguinal region. He will now require 
anastomosis between the colon above and below 
to restore his . natural passage for fseces. I 
believe that with a strangulated hernia with a 
sliding colon it is not possible to reconstruct 
the inguinal canal adequately. 

Conclusion . — Two cases of 'sliding’ hernia 
are reported. In one case the ovary was be- 
hind and adherent to the sac. ■ In another the 
pelvic colon was in this position: 


MALARIAL NEPHRITIS 

(WITH TWO ILLUSTRATIVE CASE REPORTS) 

By P. N. LAHA, mjj. (Pat.) 

(From the Department oj Medicine, Medical College, 
Agra ) 

Introductory 

In 1891, Marchiafava and Bignami (Edi- 
torial, 1942) reported glomerular nephritis in 
quartan malaria. In 1912, Clark went so far 
as to say that in the tropics albuminuria was 
an indication for searching for quartan malarial 
parasites, or for syphilis! Manson-Bahr and 
Maybury (1927) and Giglioli (1930) reported 
nephritis as a complication of malaria caused 
by Plasmodium malaria. 

Heilig (1941) and Heilig and Visweswar 
(1942) have revived fresh interest in this sub- 
ject. Heilig (1941) reported that in four out 
of six cases of acute glomerulo-nephritis there 
was a clear association with malaria, and that 
all these four cases responded well to treatment 
with quinine, whereas the other two patients 
were discharged with evidence of permanently 
damaged kidneys. Another report of his obser- 
vations was published in 1942. His main 
evidence of the malarial origin of the subacute 
glomerular nephrosis which he described is the 
response to quinine, and thus he established the 
excellent diuretic action of quinine in this con- 
dition. Heilig is of opinion that his cases 
were Gaused by Plasmodium vivax. 

The patient usually comes with generalized cedema 
and oliguria. A careful history reveals that he had' 
suffered from malaria, before he developed the present 
complaints. Pallor, slight jaundice, and splenic enlarge- 
ment are also present. Ascites and pyrexia may or may 
not be present. The examination of urine shows the 
presence of albumin, casts, red blood cells and pus cells. 
The blood shows secondary anremia, and malarial para- 
sites are usually absent. When parasites are found they 
are usually Plasmodium vivax. Biochemical examina- 
tion of the blood reveals a rise in urea and cholesterol 
with a diminished protein content. The oedema does 
not respond to the usual diuretics, but a dramatic 
response takes place when quinine is administered. 

The. absence of any other demonstrable cause for the 
nephritis coupled with the dramatic response to quinine 
definitely justifies the diagnosis of malarial nephritis. 
The areas from where these patients come are free from 
Plasmodium malarice, and moreover cases who have 
actually shown the presence of parasites in their peri- 
pheral blood revealed Plasmodium vivax and never 
Plasmodium malarice. 

It has been surmised that the nephritis is an allergic 
phenomenon due to previous sensitization of the 
kidneys, in susceptible individuals, by foreign protein 
substances derived from parasite and host tissue destrue- 
R®? resulting from the malarial infection and its cure 
This kidney-hypersensitivity ’ is present in only a very 
small fraction of all malarial infections. 

The diagnosis depends on the history of 
malaria,, splenomegaly and the response to 
quinine in a patient who shows clinical features 
of subacute nephritis. 

The prognosis is usually very good if the 
treatment, is started early. Some patients show 
a dramatic- clinical improvement but the kid- 
ne5 ,, s remain permanently damaged. Some may 
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die of terminal uraemia in spite of adequate 
quinine treatment. 

Treatment consists of administration of 
quinine by mouth and if necessary by injection. 


Case reports 

Case 1— C., 10 years, Hindu male child, was admitted 
into the hospital with the complaints of generalized 
oedema, duration 15 days; occasional attacks of fever, 
duration 1 month. . . , , . , , 

On examination; — The patient was Pain and weighed 
just over 6 stones. The temperature was 98.4 1‘.; pulse 
and respiration rates of 96 and 24. The blood pressure 
was 125/105. There was ascites, and the spleen was 
enlarged 2 inches and was hard. The penis and the 
scrotum were markedly cedematous. The heart, lungs 
and nervous system were normal. 

Investigations. — Urine : high coloured; specific gravity 
1020; alkaline in reaction; albumin present in moderate 
amount; casts (hyaline and EranulaiO red blood cells 
and pus cells present. Blood : total red cells 2,180,000, 
total white cells 4,800; polymorphonuclears 55.0 per cent, 
lymphocytes 25.0 per cent, large mononuclears R0 per 
cent, eosinophils 2.0 .per cent; haemoglobin gm. per 
100 com.; no malarial parasites detected. Blood urea 
85.6 mg., cholesterol 222.2 mg., and protein 5.5 gm. per 

Progress and treatment.— He was put on a salt-free 
diet with restricted intake of fluid. An alkaline diuretic 
mixture, saline purgative and vapour baths wore given 
for a week, but the patient did not show even the 
slichtest improvement. After a week he was given a 
mixture containing quinine sulphate 2J grains per dose, 
three times a day and all other treatments were com- 
pletely stopped. About 10 days later Ins oedema dis- 
appeared, there was an increased output of urine, and 
the size of the spleen diminished. Iwo wceks after- 
wards he was investigated again, and the following 
changes were revealed. Urine : specific giavity 1016, 
albumin nil; casts, red blood cells and pus cells absent. 
Blood : total red cells 2,8S0,000; total white cells 
5 800' polymorphonuclears 61.0 per cent, lymphocytes 
34.0 per °ccnt, farge mononuclears 25 per ^nt, eosino- 
phils 2.5 per cent; luemoglobin 8.6 gm. per 100 
Blood urea 55.0 mg., cholesterol 160.0 mg., protein 5.8 gm. 
pS 100 exm .Weight 5 stones and blood pressure 

^Cose 2. — M., 40 years. Hindu male, cultivator, was 
admitted into the hospital with the complaints of 
generalized oedema, duration 1 month ; fever with rigor, 
duration 2 months. The oedema started about 1 month 

»'£ 'tSSg&X't** with normal pul* 
and respiration rates. The weight was 121 stones, and 
tVin hlnnd nvessure wfls 110/70. There was oedema with 
ascites The spleen was enlarged 3 inches below the 
costal margin, and was hard. Other systems revealed 
no abnormality. There was marked oliguna. 

/riucs^aLai^Urine : high coloured; neutral m 
rpnrtion* specific gravity 1020; albumin present in fair 
amount •* sugar, acetone and bile absent; granular casts, 
rod blood cells and pus cells present. Blood : total red 
cells 3 230 000; total white cells 8,400; polymorplio- 
t J p/a cent lymphocytes 29.0 per cent, large 
^ U o?onuclea?s P 4 0 5er' cent! hemoglobin 103 gm. per 
nn ccm no malarial parasites detected. Blood urea 
JJ° 6 r non-protein nitrogen 69.48 mg, cholestero 
4000 mg and total protein 6.5 gm. per 100 c. cm. Stool 
tw-orl g a few ova of ankylostoma duodenale. The 
WR was negative. The takata-ara test was strongly 
Josflive Sternum puncture was done but no malarial 
parasites were found. . . • • 

Progress and treatment. —lie .was gwen a 
salt-free diet with a restricted fluid intake. The 
usual routine treatments of nephritis were given 
Vf U JL for a fortnight but there was no trace 
of improvement. During the next 10 days, al 
these ^treatments were entirely, stopped, and. 


instead lie was given a mixture containing 
quinine sulphate 5 grains, three doses a day for 
10 days. In addition, lie. was given 3 injections 
of 5 grains of quinine bihydrochloride by the 
intravenous route. He showed a fair degree of 
improvement as evidenced by a reduction of 
weight to 11 stones and 6 pounds, reduction in 
the size of the spleen, increase in the quantity 
of urine, and the disappearance of ascites. 
Blood: total red cells 3,880,000; total white 
cells 7,800; polymorphonuclears 61.0 per cent, 
lymphocytes 30.0 per cent, large mononuclears 
9.0 per cent; hamioglobin 12.1 gm. per 100 
c.cm.; no malarial parasites detected. Blood 
urea 47.0 mg., non-protein nitrogen 43.0 mg., 
total protein 6.5 gm. per 100 c.cm. These 
figures indicated a definite improvement. But 
the urine showed no improvement at all. Urine: 
high coloured; specific gravity 1020; albumin 
present in moderate amount; sugar, acetone 
and bile absent; granular casts, red blood cells 
and a large number of pus cells present; epithe- 
lial cells and uric acid crystals present. This 
indicated that the damage to the kidneys did 
not improve much. 

After about a month the patient’s condition 
took a downhill course in spite of the above- 
mentioned improvement. He developed severe 
diarrhoea which could not be controlled by any 
treatment. He was again given a trial of 
quinine by injections but this time it had no 
effect at all. He developed uramiia (cerebral 
type) when a lumbar puncture was done and 
the cerebrospinal fluid showed protein in fine 
traces, sugar present, chloride 900.0 mg., and 
urea 285.3 mg. per 100 c.cm. The patient 
gradually passed into coma and died. 

Post-mortem report 

Alimentary system normal. Abdominal ca- 
vity — 2!> ounces of straw-coloured fluid removed. 
Small intestine — ankylostoma duodenale in the 
jejunum. Mucosa and wall of bowels normal. 
Large intestine normal. Liver — 48 ounces. 
Congenital abnormality in the shape of lobu- 
lated appearance of left lobe present. Naked- 
eye appearance was normal. Histology of liver 
— patches of amyloid degeneration present. 
Pancreas — normal. Kidneys — capsule could 
be striped easily, surface was finely granular, 
cortex-medulla relationship disturbed, at places 
cortex was very thin, at others it encroached 
upon medulla. Histology of kidneys — amyloid 
deposit present in the glomeruli and afferent 
blood vessels; there was tubular degeneration 
and casts were present in both the. kidneys. 

The bladder was full. Generative system 
norpial. 

The spleen was enlarged. A patch of peri- 
splenitis present. Histology— ^marked thickening 
of the capsule, marked proliferation of trabe- 
culae; lymphoid hyperplasia; amyloid degenera- 
tion present. 

Lymphatic glands were not enlarged. 

Lungs — adhesions present on right and left- 
pleurae. Histology — oedema and emphysema. 
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Heart well developed, no hypertrophy. Slight 
fatty infiltration on the right ventricle present. 
Aorta, coronary vessels and valves normal. . 

Brain and thymus normal. Bones and joints 
normal. 

Comments 

A brief account of malarial nephritis has 
been given, and two cases are described. 
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POST-SULPHAPYRIDINE ANURIA 

Bv K. S. SANJIVI, m.d. 

Medical Registrar, General Hospital, Madras 

Cases of hsematuria and anuria during the 
course of therapy with sulphapyridine and sul- 
phathiazole have been reported from time to 
time. In the General Hospital, Madras, only 
one case occurred in 1940, and it was reported 
in the Indian Medical Gazette (Sundaram, 
1941). A case of post-sulphapyridine anuria 
with recovery is here reported. 

J., an Anglo-Indian, male, aged 62, was admitted on 
14th June, 1944, with broncho-pneumonia. He was put 
on sulphap 3 r ridine, 12 tablets on the first day and six 
daily on the second and third days. He was also 
given large doses of alkalies and the usual amounts of 
fluid, as in the routine when the sulpha drugs are 
prescribed. On the 17th June, after he had had 20 
tablets, he developed macroscopic haematuria. The 
tablets were stopped and the quantities of alkalies and 
fluids were doubled.- The urine was clear on the next 
day.. As the patient had been free from fever for the 
previous three days and as he had to attend his son’s 
wedding, he went home on the 18th evening, against 
medical advice. He was re-admitted on 19th June, 1944, 
at 11-30 p.m, not having passed any urine for 28 hours. 
On catheterization only a few drops of urine were 
drawn. Although vomiting was prominent, the patient 
was fully conscious and complained of no pain whatever. 
He was immediately started on sodium sulphate 
4.28 per cent solution intravenously and was given 
2 pints of it and 1 pint of 5 per cent glucose saline 
before 10 a. in. the next day (20fch June). As he had 
not passed urine by then, cystoscopy for ureteral 
catheterization and lavage was decided upon. Although 
the procedure and the urgency of carrying it out were 
fully explained to the patient, he refused to have it 
done. Alkalies and fluids by niouth and 2 pints each 
ot 5 per cent glucose saline and 4.28 per cent sodium 
sulphate intravenously were repeated. In addition 
atropine 1/100 gr., was given every 8 hours. At 
7-30 a m. on 21st June, 1944, after 60 hours’ anuria the 
patient passed 6 ounces of urine, and by 10 am/ the 
same day he had passed 20 ounces more. He was dis- 
charged on 1st July, 1944, having completely recovered. 

Rcsidts of investigation 

Urine : normal when first admitted. The total white 
5oih C °TL 'ki S oa the 15111 and 6,400 on the 

mb m e ™ 00d ur f? ™ 92 m r per 100 c - cm - the 

-oth, lio mg, on the 21st and 62 mg. on the 24th 


The systolic blood pressure was 136 to 140 mm. and, 
the diastolic SO to 85 mm. throughout. 

A plain s-ray taken on the 20th June showed no 

^stones. 

The above case presents certain unusual fea- 
tures which may be further commented upon. 

1. Although sufficient fluids were given and 
retained, hsematuria set in after only 10 gm. 
of sulphapyridine. The maximum external 
temperature of 107° for the summer of 1944 
was recorded on 17th June. While no record 
of the urine output has been maintained, it is 
difficult to say how much the undply excessive 
loss of fluid by way of the skin was contribu- 
tory to the renal complications. 

2. Recovery, after 60 hours’ anuria has not 
been reported so far to my knowledge. There 
are several reports (Benson and Percival, 1942; 
Kerr, 1943; Thompson,' 1943; Laird, 1941) 
of recovery after ureteral catheterization and 
Laird (1942) insists that anuria for 12 hours 
must be regarded as a definite indication for 
immediate ureteral lavage. A fatal case after 
60 hours’ anuria has been reported (Carson and 
Smith, 1942). They had given 5 pints of fluid 
but make no mention of atropine. In view of 
Laird’s observation that 1 the ureteral obstruc- 
tion may partly depend on reflex spasm of the 
ureteric wall and that catheterization of one 
ureter lias been successful in re-establishing the 
secretion of urine from both kidneys’ (Laird, 
1941), could it be that, in the above case, the 
repeated injections of atropine counteracted 
the spasm and made the flow of urine possible? 

It may be observed that had the patient not 
been so obstinate and had he permitted ureteral 
catheterization, the credit for restarting the 
flow of urine would naturally have gone to the 
operation. ‘ The antispasmodic effect of atro- 
pine aids the onward passage of stone — small 
stones can often be got rid of by giving tincture 
belladonna ’ (Price, 1941) . 

Without presuming to advise the postpone- 
ment of ureteral lavage beyond 12 hours of the 
onset of anuria, it is suggested that ' repeated 
injections of atropine may be added to the 
regimen of fluids, alkalies and massage (Flynn, 
1943) recommended during the permissible 
period of 12 hours’ waiting. Perhaps, pros- 
tigmin (O’Connor, 1940) and trasentin may 
also be tried. 

3. Another remarkable feature was the com- 
plete absence of pain or restlessness which had 
been noted practically in every previous case 
reported. 

4. From the night of 20th June, till the 
morning of the 22nd, a well-marked third 
heart sound was heard over the mitral area. 
His pulse rate never went beyond 80 per minute 
and his lungs showed no congestion. No over- 
loading of the peripheral circulation was 
apparent. No. prognostic significance could be 
attached^ to the proto-diastolic gallop. This 
observation was considered worth noting here 
on account of its interest, although no apparent 
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or imaginable connection exists between this 
finding and the patient’s urinary condition. 

I thank Colonel McRobert, Superintendent, General 
Hospital, for permission to publish the above case 
report. 
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PULMONARY ARTERIOSCLEROSIS 
PRODUCING UNUSUAL MURMURS 
AT THE BASE OF THE HEART 

By L. B. CARRUTHERS, m.d., c.m., 
m.u.c.f. (Lond.), f.a.c.p. 

Miraj 

Pulmonary arteriosclerosis of Ayerza has 
received but little attention in recent years in 
the English medical literature though it still 
attracts much attention in South America. 
That it is fairly common in India has long been 
recognized (Rogers and Megaw, 1939). Our 
experience bears this out and we have seen 
three cases proved at autopsy and three other 
cases diagnosed clinically. Two of these cases 
showed such unusual murmurs at the base of 
the heart that they are reported in some detail. 

Case 1. — A 30-year-old male Hindu, a railway fitter, 
was admitted on 26th September, 1942, complaining of 
swelling of his feet, breathlessness more marked on 
exertion and cough, all of 5 months 7 duration. The 
family history was unimportant. Eight years previously 
the patient had had pain and swelling of his large 
joints with fever lasting six months. His recovery was 
uneventful and complete and he had been able to carry 
on his work without difficulty until his present illness 
began. One month ago his complaints- had become 
severe enough to induce him to seek medical aid. He 
had been admitted to another hospital but, after 20 
days of treatment with no improvement, he had taken 
his discharge and came to Miraj. He had been a 
moderate alcoholic until eight years ago, and two years 
ago had had^ both syphilis and gonorrhoea. 

On admission, the physical examination revealed a 
poorly-nourished patient with orthopncea, a dusky 
cyanosis, and anasarca. There was ascites, and oedema 
of the feet and legs, of the face and all other sub- 
cutaneous tissues. The liver was palpableRfour fingers) 
and tender. The lungs were hyper-resonant and there 
■were scattered rhonchi throughout both sides. The 
cardiac impulse was diffused over the whole precordium. 
The apex was in the sixth interspace, anterior axillary 
line. In the second space the left border extended one 
inch beyond the nipple line, and the right border could 
be made out 2 inches out in the fourth interspace. 
The aortic sounds could barely be heard; the pulmonic 
second sound was accentuated. At the apex there was 


a loud systolic murmur accompanied by a thrill. Along 
the left sternal border, heard well in the second and 
third interspaces, was a loud, high-pitched systolic 
murmur, and at the second, left interspace near the 
mid-clavicular line, there was a loud continuous mur- 
mur, extending through both diastole and systole but 
with definite systolic accentuation. In this area, also, 
there was a well-developed systolic thrill. The fingers 
were not clubbed. Blood, pressure was 100/0 and the 
pulse was of the collapsing type. 

Laboratory findings revealed a moderate degree of 
secondary ancemia, a negative blood Kahn and a normal 
erythrocyte sedimentation rate. A r -ray taken in the 
antero-posterior position only showed a very marked 
enlargement of the heart to the left, with some enlarge- 
ment to the right also. 

The pulse ranged 96-110 during his seven days in 
hospital and the temperature was normal except just 
prior to death when it rose to 101 .6°F. 

Treatment consisted of full doses of digitalin, 
diuretics and repeated venous section, but the response 
was nil, and the patient died on 2nd October, 1942. 

The autopsy revealed a high degree of atherosclerosis 
of both pulmonary arteries more marked in the left 
pulmonary artery, which also showed considerable dila- 
tation. No patent ductus arteriosus was found and the 
inter-auricular and inter-vgntricular septa were intact. 
There was dilatation of the right auricle and ventricle, 
and straw-coloured fluid in the pericardium. The 
valves showed post-mortem change only. The liver 
showed changes of passive venous congestion, and the 
spleen was malarial. The lungs showed passive conges- 
tion. The kidneys also showed passive congestion and 
there was some straw-coloured fluid in the abdomen. 
Microscopic examination confirmed the marked degree 
of atheroma in the pulmonary arteries, and showed 
fatty degeneration of the liver. 

Case 2. — A 35-year-old Hindu fanner, was admitted 
on 12th September, 1944, complaining of pain in the 
epigastrium, occasional bouts of fever and chill, and 
increasing dj r spncca especially on exertion over the 
preceding two mefnths. There was no history of venereal 
disease and the family history revealed nothing of 
interest. He also denied any other previous illness. 
Physical examination revealed a cyanosed, well- 
developed male, lying quietly in bed, but showing signs 
of dyspnoea on slight exertion. There was slight club- 
bing of the fingers. The chest wall was somewhat over- 
distended, there was increased resonance over both 
lungs, obliteration of the normal areas of dullness, and 
medium rales at both bases. The area of cardiac dull- 
ness was obscured by lung resonance, and the apetf was 
not visible. No thrills could be felt. The aortic and 
mitral sounds were weak. The pulmonary second sound i 
was exaggerated. Over the base of the heart could 
be heard a loud double murmur with both systolic and 
diastolic elements. The murmurs were well heard in 
the aortic and pulmonic areas but were transmitted 
upwards and best heard at the right stemo-clavicular 
joint and below the inner third of the left clavicle, 
first space. The systolic element was louder than the 
diastolic on both sides, and on the right side, the 
diastolic element was louder than on the left. The 
diastolic murmur was not transmitted down or across 
the sternum. The pulse was poorly sustained and 
the blood pressure was 100/55. The liver was slightly 
enlarged and tender. The Kahn test was 2 plus, and 
there was a moderate degree of secondary anaemia. The 
venous pressure (direct method) was 7.5 c.cm. and the 
arm to lung (ether) circulation time was 8 seconds. 
X-ray showed slight enlargement of the heart both to 
the right and to the left with diffuse dilatation, of the 
aortic arch. The right pulmonary artery was definitely 
dilated and all peribronchial shadows were increased. 
Fluoroscopy confirmed these findings and revealed 
considerable pulsation of the pulmonary arteries. # The 
electro-cardiograph showed slight right axis deviation 
only. 

Therapy was purely palliative and, after three weeks, 
he felt sufficiently improved to ask for and obtain 
discharge, 
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Comment 

That systolic murmurs at the base of the 
heart can be produced by dilatation of the pul- 
monary arteries has long been recognized 
(White, 1937; Sodeman, 1944). That this 
dilatation and murmur may be due to pulmon- 
ary atherosclerosis has also ' been commented 
upon. However, it has not been possible to 
find any reference to this condition producing 
a double murmtir at the base as was_the case 
in our first patient, and as was suspected in 
our second patient. White (1937) mentions 
three causes of continuous murmurs at the 
heart base, (a) physiological venous hum, (b) 
patency of the ductus arteriosus and (c) 
arterio-venous aneurysm — as a rupture of an 
aortic aneurysm into the pulmonary artery or 
vein or into the superior vena cava. In our 
first case, the clinical diagnosis had been that 
of ductus arteriosus patency probably asso- 
ciated with an inter-auricular or inter-ventric- 
ular septal defect but a very careful search at 
autopsy failed to reveal either; only the pul- 
monary atherosclerosis with marked dilatation 
of the left pulmonary artery was found. It 
was on the basis of our experience in this case 
that signs of pulmonary atherosclerosis were 
carefully searched for in the second case. Still 
to be explained, however, is the poorly sus- 
tained pulse found in both these cases. In our 
case 1, the aortic valve was quite normal at 
the autopsy. 


Summary and conclusions 

1. Pulmonary atherosclerosis is fairly com- 
mon in India. 

2. Two cases of pulmonary atherosclerosis, 
one proved at autopsy, causing double murmurs 
at the base of the heart, are reported. 

3. Unusual systolic, double or continuous 
murmurs of gradual onset at the base of the 
heart in adults should arouse the suspicion that 
pulmonary atherosclerosis may be present and 
lead to a careful search for the same. 
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TROPICAL PYOMYOSITIS (BUNG- 
PAGGA’S DISEASE)* 

By B. P. BHATTACHARJYA, m.b., b.s., 
m.r.c.p. (Lond. and Edin.), m.r.c.s., d.p.m. 
LIEUTENANT-COLONEL, I.A.M.C. 

Combined Military Hospital, Roorkee 

Three cases of tropical pyomyositis were 
recently admitted to this hospital. All were 
soldiers, and their ages were 20, 21 and 26 years. 
One was perfectly healthy prior to the onset of 

' * PapGr has h cep arranged by the editorial office. 


the disease; one had concurrent B.T. malaria 
infection, and the third had concurrent bacillary 
dysentery exudate. There was no history of 
trauma in any of the cases. 

The clinical picture in these cases was fairly 
typical of the disease— irregular pyrexia, 100 to 
104°F. of a remittent type, with profuse sweat- 
ing, deep-seated intramuscular multiple absces- 
ses at different sites and a moderate leucocytosis 
were the main features. There was moderate 
generalized enlargement of the lymphatic glands ; 
spleen and liver were not enlarged. There was 
progressive loss of weight. No septic foci were 
detected on clinical examination. The abscesses 
were distributed as follows in the three cases — 


Adductor of the thigh . . . . . . 3 

Posterior axillary fold . . . . . . 2 

Serratus magnus . . . . . . 2 

Rectus abdominis . . . . . . 1 

Oblique muscle of the abdominal wall . . 1 

Gluteii . . . . . . . . 1 

Biceps . . . . . . . . 1 


Textbook description of the disease Tropical pyo- 
myositis is a disease of controversial aetiology. It was 
first recognized by Scott in Jamaica in 1912 and in the 
same year by Kulz in Cameroons. 

It is characterized by deep-seated intramuscular 
abscesses, often leading to metastatic pysemic manifesta- 
tions. Formerly it was thought to have some relation- 
ship with filariasis. The view now held is that it is 
an independent condition. 

Two forms usually occur : (1) hard indurated painful 
inflammatory swellings, situated deep in the muscular 
tissue, which are caused by a collection of serous fluid, 
(2) wide and extensive suppuration. 

The gastrocnemii, adductors of the thigh, serratus 
magnus and lattisimus dorsi are the favourite muscles 
affected. Recurrence is a feature. 

Investigations . — The total w.b.c. count was 
moderately raised. It varied in Afferent cases 
and at different phases of the disease between 
8,0p0 and 17,500 per c.mm. The differential 
count showed a preponderance of polymorphs in 
all cases and a gradually rising monocytosis in 
the third case (without malaria or dysentery) . 

Pus was thick and the colour varied from 
yellow to chocolate brown in different abscesses; 
the organisms found were Staphylococcus 
aureus and Streptococcus pyogenes. 

The blood films were negative for filaria. 

The Wassermann reaction was negative. 

Treatment . — No therapeutic measures ap- 
peared to have any effect on this self-limited 
disease. Sulphathiazole was the routine drug 
used; it did not help much. Some of the abs- 
cesses were opened and drained; others subsided 
spontaneously. The time of complete subsidence 
was 1, 1^ and 3|- months in the three cases. 
b The special points that emerge from observa- 
tion of these three cases are : — 

(1) The condition does not seem to be caused 
by pyaemia. Signs of marked toxaemia were 
absent and blood cultures were sterile; all the 
cases recovered; the abscesses were all localized 
in the muscles ; there were no signs of abscess 
-formation in the lungs, spleen, liver, joints, etc. 

(2) The muscles affected were not those which 
are usually most used. 
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(3) Monocytosis and mild generalized glan- 
dular enlargement may be a feature of this 
condition. 

I am thankful to my _ O.O. Colonel A. Rosenbloom 
for allowing me to publish the resume of the clinical 
notes. 


A SIMPLIFIED LEUCOTOME 

By B. N. BALKRISHNA RAO, f.r.c.s. (Eng.) 

Professor 

and 

T. CHANDRASEKHARAN, m.r.c.s. (Eng.) 

Assistant Professor, Department of Surgery, 

Krishnarajendra Hospital, Mysore, S. India 

Freeman and Watts recommended the use 
of a Killian’s nasal elevator in the performance 
of pre-frontal leucotomy in mental disorders. 
A combined suction and cutting instrument was 
first described by McGregor and Crumbie 
(1942). This instrument was used by Rao and 
Govindaswamy (1944) in a series of cases, and 
during operation in one case, the rotating blade 
slipped inside the brain from its mounting, and 
the instrument had to be withdrawn from the 
substance of the brain with the blade open, 
after an extensive resection of the skull; the 
laceration to the brain and dura mater was 
considerable, and there was a great deal of 
haemorrhage. To obviate accidents from such 
a complicated leucotorne, a simplified instru- 
ment has been devised. 

This is essentially a Killian’s nasal elevator 
as recommended by Freeman and Watts, but 
the blade is hollow, with an attachment at its 
proximal end to fit a record syringe. The out- 
side of the blade is graduated in centimetres to 
indicate the depth to which the instrument has 
been introduced. The instrument was made 
for us by a local silversmith (see figure). 


The advantages of this leucotorne are : — 

(1) It is simple in design and has no com- 
plicated mechanism to get out of order. 

(2) It has all the advantages of the compli- 
cated McGregor and Crumbie leucotorne. It 
can be ascertained whether the instrument has 
entered the ventricle of the brain or not, and 
the sectioning of the white -matter can be done 


in one manoeuvre. This eliminates the use of 
a separate needle. 

(3) The instrument can be made by any 
silversmith. 
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CEREBRAL EMBOLISM FOLLOWING 
ANTRUM PUNCTURE 

By Khan Bahadur M. BASHIR, n.sc., U 3 ., bj3., 

D.L.O., D.O.M.S. 

Professor of Oto-Rhinolaryngology , King Edward 
Medical College, Lahore 

G. M. TANEJA, m.b., b.s. 

Medical Officer, Ear , Nose and Throat Out-patients 
Department, Mayo Hospital, Lahore 

and 

M. A. SHAH, m.s. 

Department of Anatomy, King Edward Medical College, 
Lahore 

Introduction 

A worker in the nose department of a largely 
attended general hospital has not to wait long 
before he comes up against some unpleasant 
accident following such a simple procedure as 
antrum puncture, or an attempted puncture. 
Fortunately most of these accidents are trivial 
Mishaps like the entry of the trocar into the 
opposite wall resulting in infiltration and' 
emphysema of soft parts of the cheek and orbit 
are such as can usually be avoided through 
judicious care, and tend to decrease as the 
experience of the operator increases. There are 
other accidents, however, that are beyond the 
operator’s control; examples are cocaine poison- 
ing, or the reflex irritation of vagus through the 
maxillary division of the 
fifth cranial nerve. Under 
the same heading, but in a 
more serious category, are 
grouped cases due to vagal 
shock or apoplexy result- 
ing in death, and cases of 
air embolism which may 
or may not be fatal 
Air embolism, first re- 
ported by Hajek (1926) 
in 1907, is one of the 
rare complications follow- 
ing antrum puncture. The following case of 
cerebral air embolism is illustrative : — 

Case report 

Mrs. K. D., 22, Hindu female, married (one child), 
attended the Ear, Nose and Throat Out-patients Depart- 
ment of the Mayo Hospital, Lahore, on 28th October, 
1944, complaining of cough, worse at night, following 
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an attack of cold in the head a fortnight before. As 
nasal examination warranted, a proof puncture was 
done on the right side under local ansesthesia (10 per 
cent cocaine plug for 15 minutes). The introduction of 
the trocar and canula through the inferior meatus i 
was accomplished without much resistance. There was 
no bleeding. With the compression of the air bulb 
of the Higginson's syringe, which was done without 
undue pressure, the patient complained that she was 
feeling very ill. The syringe was immediately dis- 
connected, the canula removed, and the head of the 
patient lowered. As the head was lowered she had a 
generalized clonic convulsion starting from the left hand 
and spreading to the entire body, the legs being 
involved last. During the convulsions she became 
unconscious; the facies were ghastly pale. The head 
deviated to the right, the pupils were dilated but 
reacting to light, the pulse was feeble. After about 
two or three minutes, the convulsion disappeared but all 
the four limbs remained' rigid for about 35 minutes, 
after which the corneal reflex_ reappeared, the pupils 
tended to assume their normal size, and the patient 
recovered consciousness. Examination of the nervous 
system at this stage revealed nothing except but the 
paralysis of the left arm. She was admitted into the 
hospital for observation. The paralysis lessened con- 
siderably after 3 hours but disappeared completely only 
after 17 hours. During recovery there was a slight 
rise of temperature (99°F.) ; she complained of head- 
ache and vomited several times. 

At the onset of symptoms, the patient was kept warm, 
smelling salts were presented, injections of 4 c.cm. of 
1 in 1,000 adrenalin hydrochloride were given hypo- 
dermically, and 1.7 c.cm. of corn mine was given intra- 
muscularly. 

Discussion . — In the differential diagnosis, 
hystero-epileptiform convulsions could be ruled 
out at the outset. Similarly a spasm of one of 
the cerebral arteries need not be considered in 
view of the absence of evidence of cardio-vas- 
cular degeneration. A septic embolus from the 
antrum would have been arrested in the lungs, 
and in any case 'would not have resolved so 
quickly and so completely within seventeen hours. 
A. careful examination of the heart did not re- 
veal any disease, and hence cardiac vegetations 
could not be a possible source of the embolus. 
The mode of onset of the symptoms and the 
speedy and complete resolution of the lesion in 
the brain point to an air embolus as the 
cause. 

Source of the embolus . — The air embolus 
enters the general circulation through a punc- 
ture in one or more of the veins draining the 
maxillary sinus. It may produce cardiac and 
respiratory symptoms, or, as in this case, ner- 
vous symptoms, according * to the principal or 
accidental paths followed by the embolus. The 
course of the embolus causing respiratory and 
cardiac symptoms is easily explained; but more 
difficult to understand is the transfer of the 
embolus from the venous into the arterial sys- 
tem, in the absence of a patent foramen ovale, 
thereby causing lesions in the central nervous 
system, such as occlusion of the central artery 
of the retina (Hajek, 1926) or one of the 
blanches of the cerebral arteries as in the 
present case. It is believed that an air 
embolus can pass through the lung without 
producing corresponding symptoms and lodge 
m the cerebral circulation (Lewison, 1925). 


Acknowledgments 

We thank Dr. IC L. Wig t> m.r.cj\, for kindly 
examining the case and establishing the diagnosis, atui 
Dr. A. Rashid, dx.o., for help during management ot 
the case. 

REFERENCES 

Hajek:, M. (1926) . .. Pathology and Treatment o } 

the Inflammatory Diseases 
of . the Nasal Accessory 
Sinuses. C. V. Mosby Co., 
Washington. 

Lew ison (1925) .. Ann. Olol. Rhinol. and 

Laryngol., 34, 277. 


INVESTIGATION INTO THE TOXICITY 

OF LARGE VOLUME SERUM 
TRANSFUSIONS 

By S. N. HAYES, o.bjl., f.r.c.s., f.r.c.o.o. 

LIEUTENANT-COLONEL, I.M.S. 

Projessor of Midwifery and Gynaecology , King Edward 
Medical College, Lahore 

SANT RAM DHALL, m.s. (Pb.), p.c.m.s. 

Clinical Assistant to the Professor of Midwifery and 
Gynaecology, King Edward Medical College, Lahore 

and 

MOHAMMAD ABDUS SAMI, m.s., p.c.m.s. 

Late of Lady Willinydon Hospital, Lahore 

The investigation was undertaken with the 
object of determining the toxicity or otherwise 
of liquid serum. We had been using liquid serum 
with satisfactory results for the past two years 
in quantities up to 1,000 c.cm. Brigadier H. L. 
Marriott, r.a.m.c., consulting physician to 
the Medical Directorate, G.H.Q., however 
pointed out that, in order to determine toxicity, 
larger volume transfusions were required and 
that the rate of transfusion must be rapid. 

It was consequently decided to transfuse a 
series of cases with serum under agreed stand- 
ard conditions. It should be noted that the 
investigation was undertaken for this purpose 
alone, and that in certain cases the technique 
used could not be described as logical — the use 
of other fluids being indicated. For example — 
case 19 obviously required blood, and some 
of the cases would have benefited by the more 
active treatment of dehydration. 

Under these conditions it could reasonably 
be expected that, if serum was toxic, its effects 
would be enhanced, and manifestations of toxi- 
city would be increased. 

It is generally accepted that plasma is innoc- 
uous when given in large quantities, and the 
majority of British workers favour this sub- 
stance. The majority of American and Cana- 
dian workers, however, favour serum. Plasma, 
is more difficult to prepare and, as it is diluted 
with sodium citrate solution, it contains less 
protein (approximately 30 per cent) than 
serum. Serum on the other hand is easy to 
prepare and maintain, and is concentrated, but 
it is said to contain toxic bodies, produced at 
the time of ^ clotting, which cause reactions, 
many, of- which -are severe and may be fatal. 
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From the clinical point of view we have no 
particular bias towards either substance, but, 
having to process the substance ourselves, we 
naturally prefer the one easier to prepare and 
maintain, and for that reason, and as the clini- 
cal results have been satisfactory, have used 
more serum than plasma. The views of cur- 
rent workers on plasma and serum are set out 
in ‘ the report of the Blood Transfusion Asso- 
ciation connecting the project for supplying 
blood plasma to England — January 31st, 1941 ’. 
They indicate that the trend of current opinion 
is to consider serum as innocuous. 

The standard adopted for experimental 

investigation 

(1) The transfusion volume to be not less 
than 1,000 c.cm. of undiluted liquid serum. 

(2) The rate of transfusion for the first 500 
c.cm. to be 10 minutes, second 500 c.cm. 20 
minutes and third 500 c.cm. 30 minutes. This 
has been adhered to so far as circumstances 
would permit. 

(3) The patient must have lost blood and 
be in the clinical state of shock. 

(4) The systolic blood pressure to be 90 mm. 
Hg. or below and|or falling. 

Symptoms and signs of toxicity 

(1) A fall in blood pressure following trans- 
fusion and/or failure to raise the lowered blood 

^pressure with further transfusion of serum. 

(2) Reactions. 

(3) Increase in pulse and respiration rate. 

(4) Death. 

Difficulties immediately arose in assessing 
toxicity. The type of cases treated was of the 
poor class, ignorant and alarmed at having to 
enter hospital. In this class we know from 
experience that any unusual manipulation 
causes considerable mental stress and raises 
the respiratory and pulse rates. Rigors due to 
non-pyrogen-free water and imperfectly cleaned 
apparatus may occur with ordinary saline 
transfusions, and it is difficult to estimate 
whether they are due to these causes, or to 
serum. We considered the most reliable signs 
of toxicity to be a fall in blood pressure, and 
doubted the evidence of the mild reactions as 
being an indication of serum toxicity. All the 
cases transfused were ' emergencies ’ and fall 
within a class of case described in the annual 
report of this hospital for 1937, i.e. cases 
examined vaginally outside the hospital and 
admitted with membranes ruptured or un- 
ruptured and not attended to antenatally. 

This class formerly filled us with pessimism 
/ at the inadequacy of our treatment and the 
lamentable results. The situation has however 
changed, and we considered this to have been 
brought about by early transfusion with serum. 
If serum were toxic, we would reasonably 
expect our mortality rate to rise as a result of 
treatment. In treating a series of cases in 
which formerly we would have considered a 


30 per cent recovery rate as very satisfactory, 
we have a recovery rate of 91.6 per cent, and 
after three years’ experience we still remain 
optimistic. , 

Discussion on 24 cases transfused 

The smallest quantity transfused was 1,000 
c.cm. and the largest 2,600 c.cm. It must be 
pointed out that, due to the desire to obtain 
definite information regarding the toxicity of 
serum, some cases were transfused in a manner 
that could not be described as orthodox — in 
that we deliberately withheld whole blood or 
glucose saline when they were, in our opinion, 
indicated. In most of the cases transfused, we 
would have ordinarily at first given blood and 
then followed up with serum. In spite of this 
omission, the results have been surprisingly 
good, and convinced us that even in cases that 
had lost a considerable amount of blood, it was 
possible to resuscitate the patient and save 
life. If this observation is correct and con- 
firmed by other workers, its practical applica- 
tion is of considerable importance in this 
country for the following reasons. In transfu- 
sion -work with any. substance, speed is 
-essential. After it has been decided that' a 
patient’s condition is such that transfusion is 
the method of treatment, the longer the delay, 
the higher the mortality. We consider that 15 
minutes after the decision has been made to 
transfuse, the canula should be in the vein 
and the fluid entering. Even with a well- 
organized blood bank, some delay is inevitable, 
and where no blood bank is available, the 
obtaining of a suitable whole blood may result 
in delay of up to 24 hours, and the transfusion 
in most cases will be too late. 

It is comparatively easy to make the neces- 
sary arrangements for serum to be instantly 
available, and, if it can resuscitate cases of 
severe haemorrhage and keep them going until 
suitable whole blood is available, it is of the 
greatest practical value. We were aware that 
serum was valuable in cases of moderate 
haemorrhage but its action in cases of severe 
haemorrhage has greatly impressed us. 

Clinical residts of transfusion 

As the transfusion proceeded and blood 
pressure rose, patients became quieter and in 
some cases fell asleep. Vomiting ceased and 
fluids were retained orally. The blanched 
appearance of the face disappeared and the 
general condition markedly improved. 

Toxic symptoms 

Blood pressure. — In no case was there a fall 
of blood pressure during or immediately follow- 
ing transfusion. Any subsequent fall res- 
ponded to further transfusion with serum. 
Cases 10 and 19, both of whom died, indicate 
the effect of serum on the blood pressure. Both 
cases were unfortunately over-transfused. . 
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Table 

Summary of 24 rases 


Num- History and condition 
b er on admission 


Premature labour. 
P.P.H. Pt. 2. Manual 
removal of placenta. 
B.P. 60/50. P. = 152. 
R.==3 8. 


Retained placenta. 
P.P.H. Pt. 2. a Manual 
removal. Rapid fall of 
B.P. 48/38. R. = 32. 

P. = 100. 


Treatment and effects 


: G.S.500 S.500 

S.500 

13 hrs. 

G.S. 250 

G.S. 500 

3 hrs. 


c.cm . 

c.cm. 

c.cm. 


c.cm. 

c.cm. ' 



B.P. 68/40 

80/48 

90/54 

80/50 

80/50 

1 hr. 

88/48 


Pulse 142 

144 

144 

128 

120 

88/50 

128 


Resp. 34 

34 

34 

34 

32 

122 

30 






32 



B. 300 

S.500 

S.500 


S.500 

S.500 

90/55 

15 hrs. 

B.P. 55/35 

50/30 

50/38 

50/35 

? 

? 

164 

72/43 

Pulse 120 

120 

116 

122 

? 

? 

40 

148 

Resp. 32 

34 

40 

38 

Haemor- 

? 


32 



Manual 

rhage 

Haemor- 






removal, 

12 oz. 

rhage 


S.600 




haemor- 


8 oz. 


i hr. 




rhage 


Rigor. 


62/38 




Pt. 1. 




140 


80/45 

142 

48 

3 hrs. 
90/50 
108 
26 


30 


Abortion. Severe ^ B.P. 

haemorrhage. Fall in Pulse 

B.P. from 92/68 to Resp. 

70/50. 


G.S.300 S. 500 
70/50 70/50 


S. 500 
1 hr. 
82/50 
82 


1 hr. 
96/60 
86 
28 


S. 500 
102/62 
100 
26 


1J hrs. 
114/68 
106 
21 . 


4 hrs. 
98/60 
84 
26 


P.P.H. 16 oz. 
B.P. 64/40. 


S. 500 
B.P. 72/50 
Pulse 126 
Resp. 28 


S.500 

86/42 

120 

40 

Urt i- 
caria 
legs. 


S. 250 
100/58 

no 

54 

Rigor. 


i hr. 
118/60 
118 
46 


6i hrs. 
108/50 
116 
28 


Haemorrhage +++• 
B.P. 60/40. P. = 130. 
R. = 36. 


P.P.H. 20 oz. Fall in 
B.P. from 118/68 to 
56/40. P. = 130. 

R. = 31. 


S.500 
B.P. 60/40 
Pulse 140 
Resp. 42 

70/40 

142 

42 

80/50 

136 

38 

S. 600 
85/50 

128 

32 

90/50 

110 

30 

S.500 

90/50 

110 

30 

95/50 

110 

30 

S.500 
B.P. 58/32 
Pulse 136 
Resp. 42 

S.500 

92/50 

116 

30 

108/54 

124 

37 

h hr. 

112/65 

124 

32 





Urti- 

caria 


Placenta previa. 

Haemorrhage +++• 

Fall in B.P. from 90/58 Resp. 25 
to 78/52. 


S.500 
B.P. 100/50 
Pulse 108 


S.500 S. 300 21 hrs. 

110/60 110/60 118/70 
106 108 

34 32 


1J hrs. 
110/80 
104 


B.P. fell 
to 76/44. 


from 102/82 
P. = 164. 


B.P. 

Pulse 


S.500 

76/44 

164 


S.500 

106/64 


S.500 1 hr. 

104/68 100/70 
132 120 


8 hrs. 
92/70 
112 


~ , , , G.S. 500 S.500 

Hemorrhage +++. B.P. 78/58 100/64 

Fall m B.P. from 94/64 Pulse 126 130 7 

to 78/58. 


Blood = B. 


S.500 

94/68 

136 


Serum = S. 


G.S.500 

78/50 

124 


S.500 

78/50 

124 

Rigor 


23 hrs. 
100/60 
140 


64 hrs. 
106/68 
120 


Glucose saline = G.S, 
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Table — contd. 


Num- History and condition 
ber on admission 


Treatment and effects 


10 


S. 1500 

Ruptured uterus — 2 days B.P. 96/64 
in labour. Fall in B.P. Pulse 14S 
from 120/76 to 94/64. Resp. 38 

Opera- 

tion. 

s. 


S. 500 

11 PP.H. 32 oz. B.P. fell B.P. .. 
from 124/94 to 40/20. Pulse , . 

P. = 128. R. = 30. Resp. 


S.500 

12 P.P.H.25 oz. B.P. 60/40. B.P. 60/40 

P. = 130. R. = 38. Pulse 130 
Resp. 38 


S. 500 

13 Ectopic pregnancy. B.P. 76/58 

BP. 76/58. P. = 140. Pulse 140 
R. = 28. Resp. 28 

Opera- 

tion. 

S.500 

14 Obstructed labour. B.P. B.P. Nil 

and pulse not record- Pulse Nil 
able. Resp. 38 


15 PP.H. Pulseless. 
B.P. 50/40. 


S.500 
B.P. 65/45 
Pulse 120 
Resp. .. 


S.500 

16 Subtotal hysterectomy B.P. 56/50 
right and left. Salpingo- Pulse Nil 
oophorectomy. Three Resp, 22 
hours after operation, 
pulse imperceptible. 

BP. 56/30. 


17 Central placenta previa. 
Hemorrhage +++ 
before admission. 
Caesarean section. 

B.P. 90/70 falling to 
70/50 after operation. 


18 Central placenta previa. 
Fall in B.P. from 
106/68 to 70/50. Pulse 

uncountable. 


S.500 
B.P. 70/50 
Pulse 140 
Resp. 24 


S.500 
B.P. 90/50 
Pulse Nil 
Resp. 


19 


S.500 

pjp.H. 56 oz. Manual B.P. 86/68 
removal, placenta very Pulse 144 
adherent. B.P. 86/42. Resp. 40 
P. = 140. R.=36. 



3J hrs. 

11 hrs. 

41 hrs. 

132/60 

138/54 

136/52 

115/54 

168 

140 

140 

144 

50 

42 

38 

40 


S.500 

S.500 

1 hr. 

11 hrs. 

92/54 

118/54 

120/55 

100/56 

104 

130 

136 

136 

24 

22 

28 

Urticaria 

30 

S.500 

1* hrs. 

5 hrs. 

5 hrs. 

90/46 

80/35 

92/65 

116/64 

140 

160 

130 

110 

46 

Urti- 

caria 

48 

Rigor 

38 

• # 

S.500 

S.500 


3 hr. 

. . 

104/64 

85/40 

78/35 

, , 

120 

124 

110 

. . 

26 

24 

30 


S.500 


S.300 


SO/? 

138/106 150/108 

130/92 

Nil 

124 

120 

130 

42 

44 

44 

Cranio- 

tomy. 

42 

S.500 



1 hr. 

100/60 

100/60 

90/45 

102/64 

120 

120 

126 

136 

30 

30 


28 


Urti- 




caria 




Rigor 



S.500 

1 hr. 

S.300 

2 hrs. 

96/60 

96/70 

* hr. 

104/64 

96 

96 

100/70 

110 

24 

23 

114 

24 



24 


S.500 

S.500 

3£ hrs. 

2 hrs. 

80/55 

98/62 

94/60 

102/62 

132 

128 

124 

120 

26 

26 

24 

22 




Died. 


1 hr. 1 hr. 

95/50 100/50 

122 110 

24 24 


1 hr. 1 hr. 3£ hrs. 

140/92 120/90 90/60 

116 122 100 

40 42 45 

Urticaria 


2 hrs. 
104/68 
120 
22 


S.500 

S.500 

124/80 

3 hr. 

90/70 

104/85 

Nil 

106/56 

Nil 

Nil 

, , 

184 


•• 

Slight 

rigor. 

30 


S.500 S. 200 

125/75 160/90 1 hr. 

. . Pulse Uncountable 86/50 

Slight 55 

rigor. 


B.500 

J hr. 

B.400 

13 hrs. 

112/70 

72/38 

80/50 

114/88 

, , 

160 

156 

130 

Caesarean 

section. 

42 

36 

30 

1£ hrs. 

S.500 

B.450 

Gasping. 

50/35 


98/55 

Cyanosis 

, , 


138 

Died. 

60 


36 



Blood = B. 


Serum = S. 


Glucose saline = O.S. 
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Table — concld . 


Num- History and condition 
ber on admission 


20 


Treatment and effects 


21 


G.500 


P.P.H. B.P. not 
recordable. 

G.S.250 S.500 
B.P. • 60/38 

Pulse . . 

Resp. . . 

S.500 

70/45 

100 

25 

25 min. 
82/52 

128 

40 

G.500 

88/50 

120 

40 

13 hrs. S. 200 

70/35 

148 

36 

PP.H. B.P. 70/46. 
Pulse irregular. 

R. = 26. 

S. 500 S. 500 
B.P. 105/75 104/72 

Pulse 80 

Resp. 26 36 

25 min. 

106/70 

96 

34 

Rigor 

1 hr. 
86/52 

116 

34 

4J hrs. 
104/50 
98 

26 

- 


Temp- 

erature 

100,S°F. 


40 min. 63 hrs. 
80/48 102/53 

140 120 

34 30 


22 PP.H. 25 oz. Pulse 
barely perceptible. 
BP. 58/?. 

Respiration rapid and 
not countable. 


23 Haemorrhage +++. 
B.P. 76/50. 

Pulse = nil. 


24 Haemorrhage 30 oa. 


S. 500 S.500 

BP. 58/? 105/70 120/60 

District case. Conditions made 
Rigor detailed recording impossible. 




S.500 



G.500 


G.375 

S.500 

1 hr. 

3 hr. 

3 hrs. 

D hrs. 

6 hrs. 

B.P. 

80/62 

92/72 

100/65 

78/50 

80/50 

80/40 

Pulse . . 

90 

96 

144 

140 

144 

132 

Resp. . . 

20 

20 

38 

Rigor 

36 

30 

32 

S.500 

• S.500 

S.500 

G.500 

23 hrs. 

2 hrs. 


BP. 58/30 

78/38 

80/48 

92/48 

110/55 

114/72 


Pulse 104 

100 

120 

. . 

106 

104 


Resp. 22 

22 

, # 

. , 

26 

26 


Manual 






removal 

of 

pla- 

centa. 


Blood = B. Serum — S. Glucose saline = G.S. 

Note .— Unless otherwise mentioned the blood pressure, pulse and respiration were recorded every 15 minutes. 
To economize in space all readings are not recorded. 


Reactions. — I. Urticaria occurred in 6 cases 
(25 per cent) and readily responded to 
adrenalin. 

II. Rigors: 10 cases : — 

(а) 8 mild — slight shivering, and tempera- 
ture up to 100°F., duration of rigor up to 30 
minutes. 

(б) 2 severe — marked shivering, temperature 
over 100°F., rigor lasting for more than 30 
minutes. 

III. Respiration . — Three p"atients (8, 9 and 
12) experienced respiratory distress, i.e. diffi- 
culty in breathing, tightness of chest, coughing 
and sneezing; all readily responded to adrenalin. 
All three cases were given serum which was 
hsemolysed and which was diluted with one- 
third non-hsemolysed serum. The degree of 
haemolysis was not ascertained, but the colour 
was dark red. Whether the above symptoms 

which were considered to be allergic and res- 
— Ponded immediately to adrenalin— were influ- 
enced by the hsemolysed serum we are not able 
to say. 


Mortality 

Two patients died. 

Case 10. — Admitted in a dying condition. 4th para - 
previous 3 labours normal; had been in labour 
49 hours Uterus was ruptured— cause of obstruction, 
hydrocephalic fcetus. Serum transfusion improved the 
general condition. Total hysterectomy then performed 
1 wo prominent features were present in this case • 
v.- i, o yj A operative mortality in this class of case is 
JV® 1 QjO per cent) ; (2) the blood pressure was high 
throughout and protein transfusion was contra-indicated 
on the blood pressure evidence. 

oS a '\ e 19 'X? ad ! osfc 56 ounces of blood during the 
M !T a rem ° val of the placenta. Thif case 
should have been transfused with whole blood The 
serum however raised her blood pressure. 

In the above two cases we were unable to 
conclude that serum had any toxic effects. 

Conclusion as to toxicity 
Excluding cases 8, 9 and 12, no symptoms or 
signs were recorded that could be regarded as 

thr!? MC 0rigln ’ a " d , ln our opinion the above 

reodti Cases pre , seated an allergic syndrome that 
readily responded to adrenalin. 
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The outstanding and impressive feature in 
this series of cases is not the occurrence of re- 
actions or anything that indicated ill effects as 
a result of transfusion, but the remarkable way 
in which the patients, whose conditions appeared 
hopeless, recovered. 

The series of cases is admittedly small, but 
the conditions were such that if serum were 
toxic, one would have expected marked mani- 
festations of toxicity. 

An analysis of the results leads us to the 
conclusion that, so far as this series of cases 
is concerned, serum was non-toxic. This coin- 
cides with our. previous clinical experiences of 
the previous two years when using serum in up 
to 1,000 c.cm. quantities. 


SULPHONAMIDE AMBLYOPIA AND ITS 
TREATMENT WITH NICOTINIC ACID 


By N. AHMED, f.r.f.f.s. (Glas.), l.m. '(Dub.), 
M.B., B.S. (Bom.) 

Divisional Medical Officer, East Indian Railway 


In November 1943 an ophthalmologist was 
confronted with a case of total blindness in a 
girl following prolonged use of M&B 693. On 
my suggestion she was treated with nicotinic 
acid, which resulted in complete restoration of 
her sight. In March 1944 Hollis and Baty 
(New England) reported a case of a 6 weeks’ 
old child treated with sulphathiazole for 
meningitis due to the colon bacillus. The drug 
sterilized the cerebro-spinal fluid in a week but 
left the child totally blind. The report of 
Hollis and Baty’s case reached me by August 
1944. In the same month another case of com- 
plete blindness of about four months’ standing 
following the use of a sulphonamide given for 
puerperal sepsis was brought to my . notice. 
This case is still under treatment with not 
much hope of success. In all the three cases 
the cause of amaurosis is optic atrophy of the 
toxic type. There is practically no mention of 
this manifestation of sulpha drug poisoning in 
the literature, though -visual disturbances with 
optic ' neuritis due to sulphonamides have been 
recorded as early as 1937 (Bucy). This crip- 
pling toxic effect of so widely used drugs does 
not appear to be very uncommon. It fortu- 
nately appears to be Amenable to nicotinic 
acid therapy if given in very early stages but 
is generally resistant to ordinary routine treat- 
ment in all stages and dees not appear to yield 
even to nicotinic acid if its exhibition is delayed 

for a few months. , , , 

The data of the two cases that have come 

to my notice are given here:— 


05e 1. — Muslim girl, aged 8 years, was < °P^ ted °° 
mastoiditis; a sinus persisted. M&B 69d, thiee 
ets and. sulphanilamide dressing locally, Y e Z® 
v for about a month. The sinus did not heal but 
Vrl developed a sudden loss of vision on 6th 
member, 1943. She was examined at'- the M. D. e 
spital, Allahabad. 


11th November, 1943. ‘Eyes: (1) no paralysis of 
any ocular muscle detectable; (2) pupil-somewhat 
dilated and inactive; (3) media— clear; (4) tension- 
18 mm.; (5) vision— R/E— no PL (perception of light) 
L/E — PL ? No PR; (6) fundus — (a) optic disc— ^ 
white; margins somewhat blurred; blood vessels near 
the disc narrow in calibre, otherwise normal. Lamina 
cribrosa— not obliterated; (6) general look of fundus— 
not much change; Kahn test — negative/ 

Acetylcholine i c.cm., potassium iodide and sodium 
salicylate given internally, and oleate of mercury to 
temples. There was no improvement. I then advised 
nicotinic acid. The girl was given 50 mg. intra- 
muscularly and 100 mg. twice a day orally. In eight 
days, PL and PR restored in both eyes. On the tenth 
day, vision — hand movements at 6 inches to 9 inches. 
On 1st December, 1943, finger counting at 6 inches. In 
twenty-five days, she could walk about easily and her 
disc assumed a very light pink colour. Injections of 
nicotinic acid were stopped but 100 mg. was given orally 
twice daily. In five weeks her optic disc became abso- 
lutety normal and her vision in both eyes was 6/12. 

Case 2. — Muslim female, aged 28 years, had puerperal 
sepsis and was given a sulphonamide, 4 tablets a day 
for four days. On the fourth day she felt haziness of 
vision and in about ten days lost her sight completely. 
She tried various treatments and appeared at M. D, 
Eye Hospital, Allahabad, after months. 

Examinations . — Eye : (1) tension — normal; (2) media 
— clear; (3) fundus — (a) optic atrophy (white disc with 
thin vessels, ( b ) lamina cribrosa — quite clear. No PL. 

Treatment " 50 mg. intramuscularly (3 injections) 
and 300 mg. of nicotinic acid orally a day for one 
week. No improvement. She failed to attend for some 
time and is now under treatment again without any 
hope of success. 


Discussiori . — A careful study of the clinical 
nature of the toxic effects of sulphonamides 
shows a close resemblance to the clinical mani- 
festations of the deficiency of vitamin B 2 group 
and especially that of nicotinic acid. 

Depletion of nicotinic acid in the body 
damages the very same four systems — the 
gastro-intestinal, circulatory, dermal and ner- 
vous — as sulpha drug poisoning does. The nature 
of the lesions of both is also similar, being 
degenerative rather than inflammatory in type. 
Hiave also noticed that sulpha drugs produce 
more toxic effects in a patient who already 
shows nicotinic acid deficiency and that the 
exhibition of nicotinitr acid does act as a pre- 
ventive and curative to the toxic effects of 
M&B 693 and other members of sulpha group. 
Our American colleagues are also using it in 
increasing number of cases with encouraging 
results. Moreover, there is experimental evid- 
ence that sulpha drugs interfere with vitamin 
B synthesis that takes place in the intestines 
of animals. If this intestinal synthesis also 
occurs in man (of which we have no definite 
proof as yet) sulpha drugs may be causing defi- 
nite interference to the process and thus giving 
a severe depletion of vitamin B complex which 
may cause an enhancement of the toxic reac- 
tions of sulphonamides. The increased liabil- 
ity of neurosis, mental states, and other dam- 
age to the nervous system now reported on 
the ingestion of sulphaguanidine or succinal- 
sulphathiazole may be due to this cause, as 
there is less absorption of these drugs frpm the ' 
gut and thus they have an increasing opportu- 
nity to interfere with the synthesis of vitamin 
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B complex in the intestine. However, it is 
evident through animal experimentations and 
human autopsies that sulpha drugs cause epi- 
thelial degeneration. It is, therefore, rational 
to believe that nicotinic acid which essentially 
nourishes epithelial tissues should be able 
to guard them against the destructive action of 
the drugs and restore them to normal if the 
damage has not proceeded to total destruction. 

Summary 

1. Two cases of optic atrophy with blind- 
'ness due to M&B 693 are described. 

2. The probable nature of the lesion in 
sulphonamide amblyopia nnd the rationale of 
its treatment with nicotinic acid are detailed. 

3. Restoration of sight with nicotinic acid 
in one case and its failure in the other are 
recorded. 
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TOLERANCE TO ENTERO VlOFORM 
TABLETS 

By RUSTOM J. VAKIL, mj>. (Lond.), m.b.c.f., 

D.T.M.&H., F.A.SC., F-R.F.P.S.G., J.P. 

(From the King Edward Memorial Hospital , Bombay) 

In spite of the widespread and often indis- 
criminate use of enterovioform tablets there 
are very few case reports in the literature of 
enterovioform intolerance. In this country at 
least, enterovioform has rightly come -to occupy 
a very prominent place in the armamentarium of 
the -practitioner. In view of its immense popu- 
larity and widespread employment, it is indeed 
surprising that not a single case of fatal poison- 
ing from enterovioform has ever been reported. 
Toxic symptoms have been noted with great 
rarity and have invariably been mild in nature. 

The value of the drug enterovioform (or more 
correctly ‘ Vioform ’) was proved for the first 
time in the amcebiasis of monkeys by Anderson 
and Koch in 1931, but it is to David, John- 
stone, Reed and Leake (1933) that we are 
really^ indebted for the introduction of this 
drug in the treatment of human amoebiasis. 

Enterovioform, the active substance of which 
is lodochlorhydroxyquinoline, has been found 


to be of value not only in amoebic dysentery 
and amoebiasis but also in a host of otliei 
common and uncommon ailments such as 
bacillary dysentery, enterocolitis, sumniei 
diarrhoea, fermentative and putrefactive uys _ 
pepsias and even balantidial infections, lamb- 
liasis and ascariasis. 

The great majority of workers agree on the 
low toxicity of enterovioform. 

It is said that the rabbit will tolerate quite 
easily one gramme of enterovioform per kilo- 
gram body-weight, given orally or rectally; even 
when two grammes' per kilogram are adminis- 
tered daily for fourteen days, no toxic symp- 
toms are ‘ perceptible. Rabbits receiving 250 
mg. in a single dose have shown fatty infiltra- 
tion of the liver as well as damage to the renal 
tubules (Craig, 1934). 

In man, David, Johnstone, Reed and Leake 
(1933) observed no signs of toxicity or un- 
usual symptoms in any of their forty-seven 
cases of amcebiasis. In 1931, Anderson and 
Reed noted toxic symptoms in three out of sixty 
cases of amcebiasis treated with enterovioform. 
In one case there were reported palpitation, 
dyspnoea, headache and sense of fullness in the 
head. In the other two cases, there were 
gastro-intestinal symptoms like colic, flatulence 
and diarrhoea. 

Excellent results have been reported in acute 
and chronic amcebiasis by a host of authors ' 
(Azmy Bey and Taha, 1934; Giordano, 1934; 
Lopez Ramirez and Galan, 1935; Ugrankar, 
1938) with no toxic symptoms whatsoever. 
Even when administered by El-Biblawi (1936) 
to two pregnant patients, enterovioform caused 
no side effects-/ 

The extremely low toxicity of enterovioform 
commented on by numerous workers in the 
past, is confirmed in full by the amazing degree 
of tolerance exhibited by my patient to the 
protracted administration of enterovioform. 

Case report 

A Bori patient, aged 35, was brought to me for 
examination on 14th August, 1944, for symptoms sug- 
gestive of cardiovascular disorder. In June 1944, the 
patient started noticing a gradually increasing lassitude 
ana excessive fatigue on walking or climbing stairs. 
This was followed by frequent headaches, mainly 
effort m tyPe * menta * de P ress ^n and dyspnoea on 

There were no pains in the chest and no disturbance 
of bowel movements. On enquiiy, he gave a most 
interesting history. In the middle of 1943, he had 
been examined for intestinal pains, diarrhoea and mucus 
m the stools by a consulting physician in Bombay who 
had prescribed enterovioform tablets by mouth, six 
tablets a day. The patient being relieved of all his 
intestinal symptoms within a fortnight of its adminis- 
tration was tempted into continuing these tablets 
without a break until August 1944, i.e for a period of 
eleven ^o^hs, during which time he finished in all 
table^T^ b ° ttIes of en * ero vioform or two thousand 

On examination, he was found to be a thin undpr 

K^ 1S nf d indiv . ldual of morose disposition. He’ showed 
signs of excessive nervous irritability and displayed a 
of the outstretched hands. There was no 
pallor or cyanosis, no oedema, engorgement of- veins or 
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liver enlargement. The apex beat was in the fifth 
space, 3i inches from the mid-line, the cardiac 
boundaries were normal on percussion, the first sound 
at the apex was definitely reduced in intensity and 
‘ muffled the second sound appeared accentuated in 
the pulmonary area. No murmurs were audible. On 
fluoroscopy, there was neither dilatation of the aorta 
nor enlargement of the heart. The blood pressure was 
194 mm. systolic and 70 mm. diastolic with a cardiac 
rate of 116 per minute. An electrocardiogram could 
not be obtained. 

He was advised to take complete rest in bed for 
some weeks, to take a light diet and was given one 
digoxin tablet and one coram ine tablet three times 
a day after meals for five days in every week. He was 
also given intravenous injections of 50 c.cm. 25 per 
cent glucose daily for about twelve days. After three 
weeks of treatment, he was re-examined apd found to 
display no abnormal signs on examination. Besides 
being relieved of all his symptoms, the first sound of 
the heart was found to be of normal intensity and 
character, the blood pressure was 132/78 with a pulse 
rate of 70 per minute and the electrocardiogram taken 
at this time was normal in all respects. 

Summary . — In the present case report, the 
following features are worthy of note : — 

(1) Enterovioform tablets were taken by 
my patient continuously at the rate of six a 
day and with no breaks whatsoever for a period 
of over eleven months, making a total of 2,000 
tablets. 

(2) No symptoms or unpleasant side-effects 
were complained of until about nine months 
after the start of this course. 

(3) The toxic symptoms complained of (and 
arising after the administration of over 1,500 
tablets) were, comparatively speaking, mild; 
palpitation, dyspnoea on effort, undue fatigue, 
feelings of lassitude, depression and frontal 
headache were the only symptoms noted by the 
patient. On examination, I noted a' weak or 
muffled first sounds at the apex, sinus tachy- 
cardia (116 per minute), and a low blood pres- 
sure (104/70). 

(4) There was a rapid response to cardio- 
tonic remedies, with complete disappearance of 
abnormal symptoms and signs within three 
weeks of treatment. 
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A NEW MANIFESTATION OF 
ARIBOFLAVINOSIS 

LESIONS OF THE VULVA 

By RUSTOM J. VAKIL, m.d. (Lend.), 

D.T.M.&H., F-A.SC., F.R.F.P.S.G., J.P, 

( From the King Edward Memorial Hospital , Bombay) 
Case report 

A Parsee girl, aged 18, was treated last year for 
typhoid fever. She ran a continuous fever ranging from 
99°F. to 106°F. for a period of about two months 
before succumbing finally to a toxic myocarditis and 
intestinal haemorrhage. It was during the fifth week 
of fever that she presented symptoms and signs of a 
vitamin deficiency. She started complaining of a 
‘ raw feeling ’ in the mputh, soreness of the tongue 
and difficulty in swallowing. 

On examination, there was abnormal redness with 
slight crusting of the lips, especially at the angles of 
the mouth. The tongue was dark red, raw and angry- 
looking, with a tendency to Assuring along the sides. 
The fauces were mildly infected and flushed. 

In addition to these symptoms, there was complaint 
of ‘ burning 1 sensations and discharge in the region 
of the vulva. On examination, a light yellow mucus 
discharge was seen over the vulva, which appeared 
congested and raw. Both the orifices, urethral and 
vaginal, showed red ‘ haloes ' around them. 

Because of her mouth lesions, she was put on ribo- 
flavin tablets (Lilly), each tablet containing 1 mg. 
riboflavin equivalent to four hundred Sherman units of 
vitamin B a (g.) (1,000 gamma of riboflavin). She was 
given riboflavin at the rate of six tablets a day. 
Within dffiree days of starting this treatment, there was 
a rapid amelioration of symptoms and signs and within 
six days of treatment, the oral and vulval lesions had 
disappeared completely. 

Discussion 

Though lesions of the tongue and lips have 
been reported on numerous occasions in ribo- 
flavin deficiency, vulval lesions do not appear 
to have attracted the attention of workers so 
far. In a search of the literature, I could find 
no allusion to any such lesions of the vulva in 
cases of ariboflavinosis. 

In the case reported here, the vulval lesions 
have been attributed to deficiency of riboflavin 
for the following reasons : — 

1. The simultaneous appearance of oral and 
vulval lesions, the oral lesions being typical of 
riboflavin deficiency. 

2. The rapid and simultaneous disappear- 

ance of both lesions, oral and vulval, on ribo- 
flavin treatment. ■ 

3. Disappearance of the vulval lesions, in 
the absence of all other treatment, oral and 
regional. 


- Summary 

A case is reported of typhoid fever with 
sjunptoms and signs of ariboflavinosis develop- 
ing during the fifth week of the disease. . In 
addition to the typical oral lesions of aidbo- 
flavinosis, there were atypical 1 vulval lesions * 
which have not been described so far in this 
form of deficiency disease. The oral and 
vulval lesions after appearing simultaneously 
responded promptly to riboflavin therapy. 
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SOME BIOCHEMICAL NORMALS IN 
BENGALIS* 

By M. L. CHAKRABARTY, m.sc., m.b. 

Department of Physiology, Campbell Medical School 
and Hospital, Calcutta. 

The quantitative determination of the bio- 
chemical constituents of blood in normal 
Bengalis and the establishment of normals^ lor 
Bengalis are necessary^ to evaluate findings 
after such examination of blood and other body 
fluids in case of diseases for both diagnosis and 
prognosis. The normal standards used at pre- 
sent for comparison are those for Europeans 
and Americans as studied by Ponder (1922), 
Folin and Svedberg (1930); Danielson (1933, 
1936), and Wu (1922), and those for the people 
of the Bombay presidency by Gokhale (1939). 
Since dietetic variations and climatic conditions 
(Wright, 1940; Bodansky, 1938; Peters and 
van Slyke, 1931) are known to exert some influ- 
ence on the biochemical constituents of blood, 
it - is not desirable 1 to compare figures for 
Bengalis with those of others who differ from 
them in details of diet and also in their environ- 
mental conditions. It has therefore been con- 
sidered necessary to examine the biochemical 
constituents of blood of the Bengalis and 
thereby arrive, if possible, at a normal or 
standard figure for the Bengalis. 


maintains suitable reaction during enzyme action. 
Ammonia is then driven off on addition of potassium 
carbonate by a current of air. This ammonia is received 
in a cylinder containing a measured quantity of acid. 
After aeration for about an hour by a good current 


Graph 1. Urea. 
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of air, the acid in the cylinder is titrated with known 
alkali using phenolphthalein as the indicator instead 
of methyl red. In this way the amount of nitrogen 
derived from urea contained in the amount of blood 
taken is estimated from which urea figure is deduced 
per 100 c.cm. of blood. , 


Graph 2. Non-protein nitrogen. 



Subjects examined 

One hundred and thirty-one male persons 
have been examined. They were all healthy 
Bengalis, most of whom were medical students 
and junior men of the profession, their age 
varying from 20 to 30. Their diet is a mixed 
diet containing invariably some animal pro- 
tein, principally fish. In majority of these 
cases milk and tea and in some cases coffee 
form a part of their breakfast. 

Methods 

Urea, non-protein nitrogen (in fact * non- 
colloid* nitrogen), uric acid, preformed crea- 
tinine, chloride and cholesterol have been 
determined by different methods, a brief des- 
cription of which is given below : — 

Blood was collected from the ante cubital vein, mostly 
before meals and in a few cases immediately after .meal 
and before the meal can exert any influence on the 
blood constituents. Neutral potassium oxalate (Merck) 
was used as anticoagulant to the extept of 2 mg. per 
c.cm. of blood. Fresh and laked blood has always 
been examined and experiments repeated, whenever 
any suspicion, however slight, arose. Reagents used 
were of analytical quality and the experimental condi- 
tions were kept constant throughout. Hellige’s colori- 
meter has been used for comparison. 

Blood urea . — This was estimated by the method of 
van Slyke and Cullen (Peters and van Slyke 1931) 
Urea in the blood is hydrolysed to ammonium carbonate 
by the action of the enzyme urease in the presence of 
a phosphate buffer (Peters and van Slyke, 1931) which 


* Condensed by the editor. 


Non-protein nitrogen . — Trichloracetic acid filtrate is 
used. Nitrogen is determined in this filtrate. The 
filtrate is digested by micro-kjeldahl method, A few 
glass beads are added during digestion to prevent bump- 
ing. When the digestion mixture is crystal clear, it is 
aerated after addition of sufficient caustic soda in place 
of potassium carbonate as in the estimation of urea. 
Ammonia that evolves, is received in acidulated water. 
This is titrated with known alkali using phenolph- 
thalein as the indicator, wherefrom non-protein nitrogen 
value is estimated. 

During the process of aeration of both urea and 
non-protein nitrogen ammonia from the atmospheric 
air has been arrested in an acid tube prior to its entry 
into the tube containing either the blood or the . diges- 
tion mixture. The writer was conscious of the prob- 
ability of errors from other sources during experiments, 
namely, sulphuric acid, urease water, potassium carbo- 


Graph 3. Creatinine. 



nate, potency of acids and alkalies, etc., and avoided 
them as far as practicable. The potency of urease 
powder to break down urea has been tested before 
any new brand has been used in the actual hydrolysis 
Creatinme (preformed) .—Folios filtrate (of laked 
blood) is treated with freshly prepared alkaline picrate 
and the colour thus developed is compared with a 
known standard m a colorimeter. 

,„S C , vud.—Folm’s filtrate (tungstic acid filtrate) of 
aked blood is treated with specially prepared sensitive 
uric acid reagent (Harrison, 1937) and the colour is 
developed with 15 per cent sodium cyanide solution. 
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' Graph 4. Uric acid. 



Uric^ acid is then determined in the blood colori- 
metricaUy [for details in method vide Harrison (1937)]. 

Chloride . — Van Slyke and Sendroy (Peters and van 
Slyke ; 1931) — chlorides are precipitated from blood, 
proteins are oxidized by heating with concentrated 
nitric acid in the presence of silver nitrate. The excess 
of silver is , titrated with thiocyanate solution using 
ferric ammonium sulphate as an indicator as in 
Whitehorn’s method (1921). 

Cholesterol . — Bloor (1928) modified — lipoids are 
extracted with a mixture of hot alcohol and ether. 
The mixture is filtered and the filtrate is evaporated 
to dryness and the cholesterol is extracted with chloro- 
form. In this extract acetic anhydride colour reaction 
is developed with acetic acid anhydride and sulphuric 
acid. The cholesterol is then determined quantitatively 
in the colorimeter. 

The results obtained in this study are sum- 
marized in table I : — 


Graph 5. Chloride. 



Graph 6. Cholesterol. 



These results are plotted in graphs 1 to 6 
which bring out their significance clearly. 

The results obtained by various workers for 
the respective biochemical constituents as com- 
pared with those obtained in the present inves- 
tigation are tabulated in table II. 


Table I 


Average and range in the findings of healthy normal young Bengali males 








Number and 




Range in 
mg. in the 
values 
obtained 


Percentage 

percentage of 


Number of 
persons 
examined 

Mean in 
mg. per 

100 c.cm. 

Standard 

deviation 

of subjects 
within 
standard 
deviation 

individuals 
within the 
range of 
probable 
error* 

Urea 

131 

22.23 ± 0.34 

12-38 

5.85 ± 0.24 

74.8 

82 (62.6) 

N.P.N. 

122 

25.59 ± 0.27 

17-36 

4.39 ± 0.19 

75.4 ! 

75 (61.4) 

Creatinine (preformed) 

127 

1.85 ± 0.023 

1. 0-2.7 

0.38 ± 0.02 

80,3 

86 (67.7) 

Uric acid 

127 

4.04 ± 0.07 

1.8-7 .2 

1.14 ±0.05 

80.3 

85 (67.0) 

Chloride 

128 

386.76 ± 1.98 

290-480 

33.33 ± 1.41 

83.1 

80 (62.5) ' 

Cholesterol 

119 

158.95 ± 2.18 

100-250 

35.43 ±1.55 

75.1 

| 

75 (63.4) 


♦The range .of probable error of the normal curve includes all individuals that fall within the limits of 
0.6745 X c r on either side of the mean. ( Vide An Outline of Biometric Analysis, by Allan E. Treolar, 1936 

edition, page 23.) 


Table II 

A few normal averages of biochemical constituents of laked blood as ivorked out by different 

authors in mg. per 100 c.cm. 


Folin and Svedberg 
Hawk and Bergeim 
Peters and van Slyke 
Gokhate 
Mukherji 
Bloor et al. 

Mvers and Warden 
Present series (Chakrabarty) 


Urea 

N.P.N. 

Uric acid 

Creatinine 

preformed 

! Cholesterol 

! 

Chloride 

27.0 

30.7 

2.5 

1.38 



21-32 

25-35 

2-3.5 

1-2 

I 140-180 

450-500 

18-38 

25-40 

2.5-5 

1-2 

1 100-230 

, . 

27.8 

30.4 

3.02 

' 1.17 

j 

, , 

24.0 

27.4 

4.6 

1.08 


„ , 


§ f 

. , 

, . 

167-255 

• • 


* m 

. . 

, , 

i 100-200 

. « 

22.3 

25.6 

4.0 

IB , 

158.9 

386.7 
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Summary and conclusions 

\ Figures are based on the examination 
of 131 healthy young Bengali males varying in 
age from 20 to '30 years. 

2, Normals for several biochemical consti- 
tuents of blood have been determined. 

3, They have been compared with normals 
as determined by different authors in India and 

outside India. . 

4, The figures indicating different normals 
appear to be lower than those for non-Indians 
and also lower than those for the people of the 
Bombay presidency except the figures for uric 
acid and preformed creatinine which are higher. 


Danielson, I. £L (1933). 
Idem (1936). 

Folin. 0.. and Svedberg, 
A. (1930). 

Gokhale, S. K. (1939) . . 
Harrison, G. A. (1937). 


Hawk, P. B., and 
Bergeim, O. (1931). 

Mukhebji, H. (1925) .. 
Idem (1926) .. 

Myers, V. C., and 
•Wardell, E. L. (1918). 
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A CASE OF POST-CONCUSSIONAL 
HEADACHE* 

By L. M. CHOUDHURY, b.sc., m3, b.s. 

Supermiendeni, Camp Jail , Govindpur, 
Manbhum District 

In recent years, post-concussional headache 
and its disabling effects have frequently been 
stressed. The following case may be of 
interest : — 


A CASE OF TROPICAL EOSINOPHILIA 
DEVELOPING AGRANULOCYTIC 
ANGINA DURING ARSENICAL 
THERAPY 

By R. N. CHAUDHURI, mjb. (Cal.), m.r,c.p, (Edin.), 
T.D.D. (Wales), F.S.M.F. (Bengal) 

and 

M. N. RAI CHAUDHURI, m.b. (Cal.) 

(From the School of Tropical Medicine , Calcutta) 


A young man had a motor-cycle accident, and he was 
found unconscious on the road with bleeding from 
the nose. There were small lacerated wounds on the 
right wrist, on the back of the left ear and above the 
eyebrow, with minor abrasions pJsewhere, After a 
short time he recovered consciousness, and in the follow- 
ing days the wounds healed. There was apparently 
no injury to the skull but x-ray was not available. 
During the following days there was severe headache 
m the frontal and temporal regions of a throbbing 
nature. This gradually grew worse and was aggravated 
by sneezing and coughing. It was not relieved by 
analgesics. During the bouts of headache the temporal 
arteries were prominent and were seen, to throb. The 
bouts of headache gradual^ increased in frequency and 
m intensity. Fifteen days after the accident a lumbar 
puncture was done and about 10 c.cm. of ^clear fluid 
under increased pressure were withdrawn. The 
immediate effect was the disappearance of the head- 
ache That evening however it returned slightly, but 
it did not recur again. 


* Abridged bv the editor. 


During 1944, we treated at the Carmichael 
Hospital for Tropical Diseases 14 patients 
suffering from tropical eosinophilia with organic 
arsehicals; of these nine were given intramus- 
cular injections of - acetylarsan at intervals of 
about five days, with satisfactory results the 
course being uneventful except ' in one ’ case 
which is reported here. 

This patient developed sensitiveness to the 
drug and passed into an alarming state of 
agranulocytic angina. 

Case report 

The patient was an Indian woman, aged 22 
years, admitted to a hospital on the 10th 

W U)St ' The 4 = 3 diagnosis of ‘ eosinophil 
g . he -jmptoms were chronic cough with 
gg* expectoration, occasional asthmatic at- 
tach.., li regular low fever, indefinite pains in 
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the abdomen, progressive weakness and loss of 
weight; duration about one year. Except 
dysentery in childhood and epidemic dropsy at 
the age of 11, she had no illness of importance 
in the past. There was no history of any chest 
disease in the family. 

. On admission, her temperature was normal. Lungs — 
scattered expiratory rhonchi on both sides and a few 
rales on the • right side of the chest. The liver was 
slightly enlarged but the spleen was not palpable. 
The heart was normal; blood pressure 96/65 mm. Hg. 
She had a ' leucorrhceal discharge with burning 
micturition at times. There was a movable kidney 
on the -right side. Pelvic examination at the Eden 
Hospital revealed cystocele with enlarged tender 
ovaries. The total and differential counts are given 
in the table. The Wassermann reaction was negative 
and the blood sedimentation rate was 95 mm. in one 
hour ( Westergren) . The sputum showed no acid-fast 
bacilli on three consecutive examinations. The urine 
was clear, the culture being sterile. Giardia inteslinalis 
was found in the stools in fair, number. A skiagram 
of the chest showed diffuse mottling in both lung fields 
(see, figure in plate IV) which is a common feature of 
tropical eosinophilia. 

Treatment consisted of intramuscular injec- 
tions of acetylarsan, 3 c.cm. at intervals of 5 
days. No untoward effect, was observed until 
the third injection, when the patient had a rise 
of temperature to 102 °F. for 24 hours. The 
fourth injection was given as usual, after which 


outstanding symptoms being high continued 
fever (maximum temperature 105 °F.) tox- 
aemia and extreme weakness. At this time she 
also started menstruating, rather profusely. 
Streptococcus viridans was isolated in throat 
culture. 

A diagnosis of agranulocytic angina was 
‘made, but sodium pentose nucleotide not being 
available, the patient was given an intramus- 
cular injection of crude liver extract (Lilly), 4 
c.cm. and intravenous glucose, 50 . c.cm. of 25 
per cent solution, with vitamin C 100 mg! 
These injections, were repeated daily, and on the 
third day of this treatment, the clinical condi- 
tion of the patient seemed encouraging; the 
temperature came down .to 100°F., the patch in 
the uvula cleared up, and she felt better. On 
the same day, a supply of pentnucleotide was 
received, and she was given 15 c.cm. intramus- 
cularly, while the liver injection was stopped 
but the intravenous glucose with vitamin 
C was continued. As the patient’s condition 
had considerably improved, pentnucleotide was 
however not repeated. The temperature 
became normal two days later, and the 
leucocyte count on 6th October was 8,500 with 
69 per cent neutrophils, 21 per cent lympho- 
cytes, 4 per cent monocytes and 6 per cent 


Total and differential counts 


Date 

12-8-44 

26-8-44 

30-8-44 

7-9-44 

12-9-44 

15-9-44 

19-9-44 

22-9-44 

Haemoglobin (in gra.) 

9.6 




9.3 



9.6 

Red cells (in million) 

3.60 

, , 

» . 


3.40 



3.50 

Leucocytes (in thousands) 

21.5 

25.0 

17.2 

10.0 

8.0 

*6.0 

4.4 

7.6 

Neutrophils, per cent . . 

14 

14 

10 

30 

12 

6 

21 

58.5 

Lymphocytes, per cent 

18 

18 

24 

38 

70 

63 

52 

31.5 

Monocytes, per cent . . 

2 

1 

1.5 

8 

6 

20 

6 

4 

Eosinophils, per cent . . 

66 

67 

64.5 

24 

12 

11 ! 

21 

6 


(The total leucocytes and granulocytes in thousands are also represented in the temperature chart.) 


the temperature rose to 100°F. but’ was normal 
next day. Since her general condition re- 
mained good, the cough was less and the blood 
picture was improving, i.t was decided to con- 
tinue the treatment, and the fifth injection was 
given in due course. Again, there was rise of 
temperature to 102°F., and now she complained 
of pains in the body including the gums and 
throat, . but no obvious abnormality was found 
locally. The temperature was irregular for 
three days and then became of continued type 
(see chart). A slightly raised respiratory rate 
and a few scattered rhonchi were the only chest 
findings. She also complained of frequent 
micturition. A catheter specimen of urine con- 
tained a' trace of albumen and a few pus cells, 
but was sterile on culture. On .the 7th day. of 
the fever, there was an exacerbation of* the 
throat pain, and .deglutition became difficult. 
Examination now revealed a grey slough on the 
uvula' with enlargement of the tonsillar and 
submental lymph, nodes. The tongue was 
furred and- dry, and she appeared very ill, the 


eosinophils. Thereafter the patient kept well 
with practically no cough. Another skiagram 
of her chest taken about this time, however, 
showed no change in the .appearance of the 
lungs. She was discharged from the hospital 
on 27th October with a request to report later. 

Discussion. — An unusual condition of granii- 
locytopenia with faucial inflammation develop- 
ing in a case of tropical eosinophilia during 
course of acetylarsan injections is reported. 
The patient took the first two injections well, 
but thereafter became sensitive to the drug, as 
shown by febrile reactions after each subse- 
quent injection, and the white cell count went 
down fairly rapidly. The reaction after the 
fifth one was a severe one; the patient was 
desperately ill with high fever, toxaemia and 
exhaustion of the leucoblastic tissue of the 
bone marrow, the neutrophils in the peripheral 
blood having been reduced to 6 per cent with 
a definite increase of monocytes, when a grey 
patch appeared in the throat with enlargement 
of the cervical lymph nodes. 


\ 



PUATE IV- 


«>^wsa®,s fs’ 11 : 



A: CASE OF TROPICAL .EQSINOPHlLIA ETC. : R. N. 

CHAUDHURI AND M. N. RAI CHAUDHURI. PAGE 151. 



Diffuse mottling in both lung fields. 


SOLITARY SPLENIC CYST : N. A. AIENGAR AND 
V. R. XAIDU. PAGE 131. 



Photograph showing the splenic cyst. 


Plate Y 

' TROPICAL ULCER* IN EAST KHANDESH : TREATMENT WITH SULPHATHIAZOLE COD LIVER 
OIL PASTE : M. V. RADH AKRISHN A RAO, R. B. M. COLAH AND R. A. KALLE. PAGE 128. 



Fig. 1. — ' Tropical ulcer’, 5 inches by 5 inches, on Fig. 4. — Healing ulcer on the dorsum of the foot, four 

the lateral aspect of the leg extending down to the weeks after the application of the stilphathiazole cod 

foot, before treatment. Duration 4 months. liver oil paste. The original ulcer was 3 inches by 

3 inches, of three months’ duration and resistant to 
treatment. 



Fig. 2. 

Figs. 2 and 3 .— Photomicrographs 


Fig. 3. 

of stained smears of the discharge from the ulcer showing fusiform bacilli 
and Treponema vincenti (X 970). 
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The treatment of such an acute condition 
usually includes discontinuance of the incrimi- 
nating drug, pentnucleotide injections _ and 
possibly blood transfusion,- while liver -injec- 
tions have been advocated especially for chronic 
neutropenia. As pentnucleotide was. not avail- 
able for 3 days, the patient was given injections 
of crude liver plus intravenous glucose. with 
vitamin C. The clinical response was striking; 
the rapid downhill course was readily checked, 
and she began to show steady clinical improve- 
ment. 

Although spontaneous recovery of agranulo- 
cytosis without any specific therapy has been 
reported, it seems that the above therapy was 
responsible for the rapid improvement in this 


had she any history of slightest injury during 
pregnancy'. She had had intermittent fever 
only two davs previous to the date of delivery 
and it subsided by taking, quinine- or ally. Un- 
fortunately no blood slide was taken at that 
time. She was confined on 3rd August, 1944, 
and her child was attacked with fever on the 9th 
(6th day after delivery). 

Condition on admission.— T emperature 
103.6°F., pulse uncountable;, the child was 
gasping. A blood slide was taken at once which 
showed M.T. rings. Quinine gr. 1 was adminis- 
tered by mouth and had no effect and the child 
died. 

Comment — The child had a rise of tempera- 
ture on the 6th day after birth when M.T. rings 



case, and the small quantity of pentnucleotide 
administered subsequently had probably little 
or no effect. 

There is another interesting feature worth not- 
ing in this case, namely the mottling of the lungs 
persisting even after the blood picture became 
nearly normal. This suggests that it is not 
necessarily dependent on massive eosinophilia 
in the peripheral blood. Perhaps it takes much 
longer time to clear up than the blood condition, 
and it is also probable that a few more arsenic 
injections might have brought about the radiol- 
ogical improvement, but these were withheld 
for obvious reasons. 


MALARIAL INFECTION IN THE NEW 
BORN 


By SURJYA KUMAR BHOWMICK, i.itr. 
Assistant Medical Officer, Telepara Tea Estate, 
Binnaguri P. 0., Jalpaiguri 


The protective action of the placenta fails 
uhen there is any injury (during pregnancy) 
r /^,rs ng r in placental haemorrhage [Clark 
/inoi\ ^ ean (1927) and ThonnardrNeumann 
(1931) and others]. Das Gupta (1939) thinks 
that the failure of the protective function 
is more probably due to prolonged parasitic in- 

VfiClAn * 


But in the following 
neither suffering frdm 


case the mother -was. 
chronic infection nor 


were found in the peripheral blood. The incu- 
bation period of Plasmodium falciparum is nine 
to twelve days. So it can be concluded to be a 
case where congenital transmission occurred. 


A CASE OF RETROPERITONEAL 
ABSCESS 


By B. L. CHOPRA, lu.c-.p., l.u.c.s., l.u.f.p.s v 
D.P.H., d.t.m, (Eng.) 

Divisional Medical Officer , N. W. Railway, Ferozepore 


A shed cleric from Bahawalnagar was admitted on 
29th May, 1944, with a diagnosis of retrocecal 
appendicitis. On admission, he complained of, the 
presence of a big mass in the right iliac region for 
about 20 days, with slight pain and tenderness on 
pressure. He also complained of dizziness on stretching 
the legs. He ran a remittent type of temperature 
99°F, in the morning and going up to 101°F. in the 
evening, of about the same duration. His bowels were 
constipated. 


History of the present illness.— About 20' days before 
admission, he got pain of moderate severity in his 
epigastrium at 10 in the morning after his breakfast 
with a slight nse of temperature, but no vomiting The 
pain persisted for three or four days. He had relief 
wr a few days, and one day again there was high tem- 
perature, when he noticed a swelling in his rigiiu iliac 
region about the. size of a walnut, which ^dually 
increased to the present size. It was after a long 
.consideration. that he decided to undergo a long journey 
to this place as he knew of a friend of his who was 
cured after an operation. a 

On physical examination, the general condition of the 
patient was fair and the tongue was dry. Inspection 
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of the abdomen revealed a bulging in the right lumbar 
region especially when seen from the back. Palpation 
revealed a big ovoid mass extending from the right 
iliac and right lumbar region up to the right costal 
margin pointing more towards the lumbar region. It 
was hot to touch, and there was no redness or oedema 
of the skin over it. It ^ was tender on pressure and 
did not move on respiration to any appreciable extent; 
firm and fairly hard in consistency. Fluctuation was 
present. Percussion produced a dull note. Rectal 
examination was made with a view to confirm the 
diagnosis of retrocaecal appendicitis, but no such sign 
could be elicited. Diagnosis of retroperitoneal abscess 
was, therefore, made after this examination. 

Blood examination showed 25,000 white blood cells 
per c.mm. with 80 per cent polymorphs. Urine 
examination did not show anything abnormal. 

Treatment . — Ordinary medical treatment was tried for 
a few days with sulphonamide and glycerine enema for 
obstinate constipation. Locally ichthyol-belladonna 
glycerine paint and antiphlogistine were applied. 

Operation . — An incision, about 4 inches long, was 
made on the latero-posterior side under chloroform. 
Soon after cutting a few layers of muscles, pus gushed 
out; about one pint of stinking thick greenish pus was 
withdrawn. A rubber drainage tube was put in. After 
the operation, the temperature never went higher than 
99 °P., and it became normal four days after the 
operation. The white cell count came to 10,000 per 
c.mm. within two weeks. The drainage tube was reduced 
by half an inch daily, and on dressing very little 
discharge was noticed. The wound healed by first 
intention, leaving no scar. The dressing was done with 
cilazol powder. On 22nd July the man was discharged 
to duty, t 

My thanks are due to Dr. C. D. Newman for his 
permission to publish this case report. 


hand, duration three days. The pustule and cedema 
increased for the next two days till the whole dorsum 
became red, and the oedema increased to the whole 
forearm; the temperature rose from 98.2 to 101°F. A 
smear from the pustule on the 13th showed anthrax 
bacilli. 

For the first two days, an alkaline mixture was given 
orally, and the local part was dressed with carbolic 
lotion (1 in 40) and compress. On the 13th, 2 gm. 
of sulphanilamide was given followed by two 1 gm! 
doses every four hours; on the 14th three doses of 1 gm! 
each and on the 15th four doses of 5 gm. each were 
given. The temperature began to fall from the 15th 
till it was normal on the 17th. The drug was continued 
up to the 20th, three 0,5 gm. doses daily. The total 
amount of sulphanilamide given was 15 gm. 

Conclusion 

Though sulphanilamide has not taken any 
place in the specific treatment of anthrax, it 
can be said safely that it gives a good response 
in the treatment of anthrax. It is easy to get 
and administer while serum is not available 
everywhere and is more costly. 

I express my thanks to Dr. N. N. Ghosh, Medical 
Officer, Lungla (Sylhet) Tea Co., Ltd., for his kind 
advice in the management of the cases and to 
Mr. E. W. Bishop, manager of the garden, for his help 
in dealing with them. 


MASSIVE EPISTAXIS IN BENIGN 
TERTIAN MALARIA* 

By P. N. LAHA, mjj. (Patna) 

Lecturer in Diseases of Children , Medical College , 
Agra, U. P. 


TWO CASES OF ANTHRAX TREATED 
WITH SULPHANILAMIDE* 

By D. K. PAUL, h.ux. 

Assistant Medical Officer , Lungla TJ2. 

Case 1. — A Kalwar girl, aged 3 years, was brought to 
the hospital on 2nd June, 1943, with a complaint of 
slight pain and swelling on the. left cheek where a red 
pimple was found on examination. For the first three 
days these complaints increased, and the pustule 
acquired a red infiltrated base; the temperature rose 
from 97.8 to 99°F. and the pulse rate from 110 to 120. 
During these days, treatment consisted of alkaline mix- 
ture orally and local dressing with carbolic lotion and 
hot compress. On the t fourth day the pustule 
developed a dark slough in the centre and a ring of 
vesicle round it; the whole face was swollen and red; 
the temperature was 102 °F. and pulse 130. A smear 
showed anthrax bacilli. 

Treatment with sulphanilamide was started on the 
4th day; Ofi gm. given as initial dose followed by two 
025 gm. doses every 4 hours. The next day the patient 
was a little restless, and the temperature rose to 102,8 F. 
and pulse to 140. Four doses of sulphanilamide 
0.25 gm. each were given for two days. All symptoms 
improved, redness and swelling subsided, and the 
smear showed no anthrax bacilli. The number of 
sulphanilamide doses was reduced to three on the fourth 
day and the drug was continued in reduced amount 
for 'four days more. Total sulphanilamide given was 
536 gm Afterwards sulphanilamide powder was dusted 
. over the ulcerated surface. The patient was discharged 

- cured oh 14th June, 1943. . . ,, 

Case 2.— A chamar man, aged 22 years, came to the 
. hospital on the 11th February, 1944, with a small pusMe 
and slight cedema around it on the dorsum of the nght 


Epistaxis may be seen in many fevers besides 
malaria, and the amount of blood lost is usually, 
small. In malaria, epistaxis may be seen but is 
usually not massive, and it is usually associated 
with P. falciparum infection. Its occurrence in 
P. vivax infection is rare. 

Case report 

A male child, aged 8 years, was admitted to hospital 
with a histoiy of fever with rigor eveiy day for four 
days and severe epistaxis for one day. About one pint 
of blood was lost at a time and one pint was lost 
after admission to hospital. There was no history of 
previous epistaxis or of injuiy. ^ 

The patient was acutely ill and intensely pale. There 
was slight icterus and the temperature was 103.6 °F., 
pulse rate 124, respiration rate 24. The blood pressure 
was 76/50; the spleen and liver were enlarged 1 inch 
below the costal margin. The red cell count was 
3,100,000, white cells 8,400, 60 per cent polymorphs; 
haemoglobin was 7.15 gm. A heavy infection of the 
blood with P. vivax trophozoites and gametoc 3 r tes was 
found. P. falciparum was not seen. The platelet count 
was low. Examination of the nose showed one bleeding 
point in the anterior part of the septum. 

Local cold application to the nose, and adrenaline 
plugs to the nose failed to control the bleeding. An 
intramuscular injection of 5 grains of quinine bihydro- 
chloride was given, and two hours later the bleeding 
stopped. Subsequent treatment was with quinine given 
by mouth,- and there was no further epistaxis. 

The loss of two pints of blooct was probably 
associated with, thrombocytopenia occurring in 
severe malarial infection. .. . 


* Rea rranged by . tb e E d i t or. 


* Condensed by the Editor. 
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“THE MOST EFFECTIVE STIMULANT 


Research establishes the value of BOVRIL 


For over 50 years Bovril has been regarded by | 
the Public as a body-builder, a stimulant and a 
standby in all cases of weakness. This faith in 
Bovril was, and is, based on the finest of all proof — 
personal experience. But it is natural that the exact 
reasons for the unique powers of Bovril should have 
been investigated, and experiments have from time 
to time been carried out by the medical profession. 

In 1911, the late Professor Thompson, of Dublin, 
established that Bovril had the power of ministering 
to nutrition by the assistance it gave to the assimila- 
tion of other foods. Recently a remarkable series of 
experiments has been conducted at an English 
University. A group of medical students volunteered 
to undergo the unpleasant experience of allowing the 
passage of an oesophageal tube into the stomach so 
that accurate studies might be made of the effect of 


certain beef preparations. One of the substances 
investigated was Bovril. 

As a result of these experiments (described in 
detail in the British Medical Journal of August 28 th, 
1937) Bovril emerged as * the most effective stimu- 
lant.’ Briefly, it was proved that Bovril increased 
the supply of gastric juices where there was a defi- 
ciency and restored it to normal. It is an accepted 
medical fret that people of sedentary habits generally 
suffer from a lowering of the essential gastric activity ; 
Bovril rectifies this and, by facilitating the digestion 
of proteins, enables full nourishment to be gained. 

Everyone, therefore, who is run down through 
strain or illness, or who feels in need of extra strength 
to cope with the demands of modem life, should take 
a cup of hot Bovril daily. It is a delicious and 
stimulating way of keeping fit and strong. 


BOVRIL 


ASSISTS 

ASSIMILATION 


TRANQUILLITY 

A calm outlook and freedom from worry and nervous 
tension are rare in these days. The intense application 
to wbt work and consequent mental and physical 
strain are revealed in widespread headaches and 
insomnia. 

Veganin may well be used to soothe the over- 
wrought nerves, relieve pain and induce sleep. It 
is a synergistic combination of acetylsalicylic acid, 
phenacelin and codeine, and is widely known as a 
dependable and highly effective analgesic, sedative 
and antipyretic. Veganin is neither toxic nor 
habit forming. 




' S 


MARTIN & HARRIS LTD./ 

Mercantile Buildings, tall Bazar, Calcutta! 

- Also at Bombay, Madras, and Karachi 

* Prepared by 

WILLIAM R. WARNER & CO., LTD., 
LONDON, ENGLAND. ' 
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PROGESTIN B.D.H. 


The Hormone of the Corpus Luteum 

LuteaH insufficiency with consequent predominance of oestrogen results in 
excessive motility of the uterine musculature, and this in turn may cause 
dysmen^rrhoea, or, daring pregnancy, a tendency to abortion. Progestin 
inhibits such undue myometrial motility. 

Functional uterine haemorrhages are accepted indicationsjfor the administra- 
tion of progestin, although, in this group of conditions, the mode of action 
of the hormone is not finally agreed upon ; there is little doubt, however, of 
its efficacy. Profuse, prolonged or frequent uterine haemorrhage is readily 
controlled in most instances, although there may be several causes of 
abnormal uterine haemorrhage. 

In all these conditions — endocrine dysmenorrhoea and threatened, or habitual, 
abortion, and functional uterine haemorrhage (menorrhagia and metrorrhagia) 
— the administration of Progestin B.D.H. is indicated, and constitutes the 
primary treatment. Progestin B.D.H. may be administered with confidence, 
for it is the pure hormone, synthetic progesterone, in accurately standardised 
solution. 

Slocks of Progestin B.D.H. arc held btj leading chemists t and 
full particulars arc obtainable from 

THE BRITISH DRUG HOUSES LTD. 


(Incorporated n England) 

Imperial Chemical House 

BOMBAY 



Ballard Estate 


Prgn]In|45'3 


MASS MINIATURE 

radiography 

The apparatus chosen by the Medical Research 
Council and adopted in the Ministry of Health 
Mass Radiography Scheme in Great Britain is 
made in England by 

WATSON & SONS 

(ELECTRO-MEDICAL) LIMITED 

Manufacturers of X-Ray and Electro-Medical Apparatus 
Temporary Head Office .* 76 f CASTLE ST»j READING) ENGLAND* 



By appointment 
to the Late 
King • Emperor 
George V, 
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PENICILLIN IN THE TREATMENT OF 
WOUNDS 


In our last number we abstracted in an edi- 
torial the report of the Penicillin Clinical Trial 
Committee of the Medical Research Council 
on penicillin in the treatment of war wounds. 
This report gives a general account of the 
nature and the uses of penicillin, and forms 
the basis of our present-day knowledge of 
penicillin therapy, but its extensive use in the 
treatment of war wounds has made further 
advances possible, and these have been incor- 
porated in a special issue of the British 
Journal of Surgery (1944, 32 , 124) which 
contains a number of papers by various 
authors who have had considerable experience 
with the new remedy. In the Army it has 
been extensively used as a prophylactic against 
sepsis, and later, to control sepsis, but in the 
case of chronic sepsis, penicillin by itself is dis- 
appointing, but can be of value if allied to 
other procedures. The results in recent soft- 
tissue wounds are so good and the period of 
morbidity so lessened that they should be 
sutured with the aid of penicillin. The in- 
fected compound fracture is one of the most 
difficult problems that a surgeon has to face, 
while for the patients the illness is long and 
trying, and not infrequently ends in amputa- 
tion or death. In an interim report of 70 cases 
of open fracture of the femur, the deaths and 
amputations were 1.4 and 2.8 per cent against 
8.5 and 8.5 per cent of the control series. This 
is certainly an improvement, but penicillin 
failed to control sepsis fully. The mistakes and 
faults are being assessed and treatment is being 
modified in the light of the results so far 
obtained. In gas gangrene, radical surgery 
still remains the keystone of treatment, and no 
matter how much antiserum and penicillin are 
given, the outlook is gloomy indeed if radical 
extirpation is not possible; but there is no 
doubt of the value of the drug in checking the 
spread of the disease. 


The meninges, pleura and the serous mem- 
branes of joints present a barrier across which 
penicillin does not readily pass. Infection in 
these sites should therefore be treated by local 
application, solutions of 1,000 to 2,000 units 
per c.cm. being used. It is a valuable aid to 
the treatment of infected hsemothorax, but as in 
the case of prophylactic treatment drain- 
age may be required for the evacuation 
of blood clots and pus. It is also very 
I™ 11 , ln f ^unds of the head, but the 
I methods of use are not yet standardized. El- 
ective- complications still arise because of the 


difficulty of thoroughly cleaning the brain 
wound; it is often a narrow track extending 
deeply, and it requires gentle handling if un- 
controllable hemorrhage is to be avoided. 
Sulphadiazine is a useful additional agent in 
the prevention and treatment of meningitis, and 
should be administered where there is risk of 
infection of the cerebro-spinal pathways. 

Finally, penicillin appears to be- the most 
effective agent we have for treating gonorrhoea/ 
In a series of 100 cases, 97 per cent responded 
successfully to one course of treatment, the drug 
being given intramuscularly in 20,000 units every 
2 to 3 hours for 5 doses, up to 100,000 units. 
The average time that the patients came to 
hospital was the third day, and those that were 
hospitalized averaged 5.9 hospital days. Two 
per cent of the cases had epididymo-orchitis in 
which recovery was shortened. All the patients 
were later re-examined, when only 2 per cent 
were found to have active disease still. Good 
results were also obtained in sulphonamide- 
resistant gonorrhoea, 94.7 per cent being cured 
after one course of treatment, and the remain- 
ing requiring a second and, in very few, a third 
course. 

In a series of 15 patients with early syphilis, 
penicillin was tried with total doses varying 
from 500,000 to 1,000,000 units given by 4- 
hourly injections during a period of 4 to 8 days. 
Two patients had febrile Herxheimer reaction 
which however did not interfere with the con- 
tinuance of treatment. In all but one, spiro- 
chmtes were not recoverable 14 hours after 
treatment was begun. The lesions healed in 3 
to 7 days but the adenopathy subsided slowly. 
In 12 cases, the Kahn test became negative in 
2 to 10 weeks after treatment. Further studies 
are required to find out whether these effects 
are permanent. In the meantime a. warning is 
necessary. Penicillin is the only drag whiph is 
highly effective against both syphilis and 
gonorrhoea, but the dosage is different. Mention 
may be made of two patients in whom the 
treatment of gonorrhoea with 100,000 units 
apparently suppressed a coincident syphilitic 
infection with delay in the appearance of 
secondary lesions. Examination of a patient 
with gonorrhoea should include a careful search 
for lesions of early syphilis. 

Certain fundamental principles must be 
observed if penicillin therapy is to be a success. 
There is a risk that excessive confidence in it 
may breed surgical neglect. After intramus-- 
cular injections, maximum concentration is 
reached in the blood within 15 minutes (hence 
intravenous injection has no special advantage) , 
and. excretion in the urine begins as soon as 
penicillin reaches the blood stream. In the 
fourth hour after a dose of 15,000 units, a 
bacteriostatic concentration, as a rule, no longer 
exists in the blood, so that the dose should be 
repeated 3 hourly. ^ To avoid repeated injec- 
tions, a continuous intramuscular drip is a very 
convenient method of systemic administration. 
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For local use, .a continuous concentration of 'the 
drug must be maintained in contact with 
all infected tissues; one or two applica- 
tions cannot be expected to remove the 
infecting organisms. Infection can easily flare 
up again if the treatment is cut short. It is 
better to err on the other side, and overdose 
is a good fault, though the surgeon should guard 
against the tendency to go on giving penicillin 
-hopefully for a long period instead of making 
a full surgical re-assessment of the case. The 
fact that the drug is innocuous to the patient 
may lead to careless use. Irrigation of an open 
wound is wasteful and ineffective. It is im- 
portant to obtain full hsemostasis in order that 
the powder, when used, is not washed away by 
blood while the suture is proceeding. Local 
applications should be preferred whenever 
possible; it is much more economical, and 
patients much prefer it to the 3-hourly intra- 
muscular injections. As previously stated, 
penicillin is incompatible with antiseptics, 
hence, before application, wounds should be 
cleaned only by soap and water or Catavlon. 
In the systemic treatment of early or localized 
infections, a course lasting 3 to 5 days may be 
enough, but for severe infection, treatment 
should be continued for at least 2 to 5 days 
after the infecting organisms can no longer be 
found by bacteriological methods. In a condi- 
tion such as staphylococcal septicaemia, the total 
period of treatment is seldom less, than 10 days. 
The general condition of the patient is a good 
guide to progress. Spirits and appetite improve, 
and local pain and swelling are relieved. The 
temperature often falls by lysis. In local 
treatment, pain is very quickly relieved and 
swelling disappears early. 

Penicillin will prove to be virtually non- 
toxic, but impurities which accompany it at 
present sometimes give rise to minor reactions. 
Thrombophlebitis near the site of injection may 
develop after a few days of continuous treat- 
ment, but no serious results have been reported. 
A general urticaria may also occur. Treatment 
may however be continued and further courses 
safely given. A rigor may appear after intra- 
venous administration; this may be due to 
penicillin or to the water or saline in which it 
is given. 

Finally there should be no failure if penicillin 
is so applied as to be continually in contact 
with all infecting organisms in a bacteriostatic 
concentration. 

Possible causes of failure are : — 

(1) Too small a dose or two infrequent 
application., 

(2) Dead tissue such as slough or sequestrum 
is present and is forming a focus of infection. 

(3) An infected area is not being reached by 
the drug. Suclf an area is formed by a large 
or tlnck-walled abscess, an infected serous 

cavity, sinuses, etc. 

(4) The bacteria are not susceptible. 


(5) The penicillin preparation has lost its 
potency. 

R. N. C. 


SYNTHESIS OF VITAMINS IN THE 
HUMAN GUT 

In a recent editorial (7. M. G., Vol. LXXIX, 
p. 376), we discussed the paper of Najjar and 
Holt who reported for the first time the. bio- 
synthesis in the human gut of vitamin B x . 
More information on the subject is now coming 
to hand, and it appears to be one of growing 
importance. We therefore refer to the sub- 
ject again. The idea that vitamins could be 
synthesized in the gut was suggested about 30 
years ago, and the occurrence of it in the gut 
of animals was first demonstrated 20 years ago. 
The production of vitamins in the gut of ani- 
mals has been attributed to the presence of 
various micro-organisms in the gut. Vitamin 
production in the gut is apparently particularly 
marked in ruminant animals, whose rumen is 
naturally rich in micro-organisms including 
cellulose-splitting bacteria. During recent 
years, opportunity for further study of bacterial 
activity in the gut and vitamin production has 
been afforded by the discovery of the action of 
certain poorly absorbed sulphonamides, such as 
sulphaguanidine and succinyl sulphathiazole, in 
reducing or temporarily eliminating bacterial 
activity in the gut. The action of. these sul- 
phonamides in animals has been followed by a 
marked fall in the excretion of various vitamins, 
and this is attributed to interference with 
bacterial activity producing them. Practically, 
all the known fractions of vitamin B have been 
shown to be synthesized in the gut of animals, 
and moreover it has been found that the 
amount of vitamin production in the gut is 
greatly influenced by diet. Numerous papers 
on this subject have appeared particularly in 
America during -the last few years. 

As recorded in our previous editorial note, 
these methods were first applied to man by 
Najjar and Holt in the U.S., who produced very 
strong evidence that vitamin B, is synthesized 
in the human gut. Since then, Najjar together 
with various other workers have produced 
similar evidence regarding the production of 
riboflavin in the human gut. In England 
similar lines of work have been pursued, and a 
report by Ellinger, Coulson and Benesch now 
appears recording the biosynthesis of nicotina- 
mide. The Lancet discussing these matters in 
an editorial states that ‘ a striking fact is the 
enormous variation in the extent of biosyn- 
thesis in different people, even on the same 
diet, varying from 0 to 100 per cent of the re- 
quirement It is pointed out that these results 
may revolutionize our outlook on vitamins and 
deficiencies. Various observations suggest that 
it may be as important to have a diet encour- 
aging vitamin B synthesis in the bowel as to 
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have a diet containing large amounts of vita- 
min B, and the question arises whether the use 
of sulphonamides in treatment of various con- 
ditions may not sometimes precipitate defici- 
ency of vitamin Bj ; not only will they prevent 
biosynthesis during the period of their adminis- 
tration but even when they have been stopped; 
and when the bacterial flora of the gut appear 
to have returned to normal, biosynthesis may 
be restored slowly, and it is suggested that the 
bacteria may have lost their power of synthe- 
sizing vitamins. Further developments of this 
line of work will be watched with interest, and 
it may have a considerable importance in this 
country. Is it possible that the relative rarity 


of vitamin B deficiency in this country may be 
partly attributable to the fact that the predo- 
minantly vegetarian and rice diet, even if 
polished and deficient in vitamin B„ together 
with the intestinal flora, may encourage the 
biosynthesis of vitamin B^ in the gut? As we 
stated before in our previous editorial, it is 
difficult or impossible to correlate the distribu- 
tion of beri-beri in Asia directly with diet, for 
it is much commoner in some countries in Asia 
in which the diet in some respects would 
appear to be better than in India where how- 
ever the disease is rare. 

J. L. 
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MISSIONARY MEDICAL COLLEGE FOR 
WOMEN, VELLORE 

The Missionary Medical School for Women, Vellore 
(South India), is being converted into a Medical 
College teaching for the M.BJB.S. of the University 
of Madras and has been provisionally recognized for 
the first two years. The University Commission 
expects to visit^ the college in October 1945 with a view 
to full recognition. Moreover, it is planned to make it 
a college for men as well as for women. 'The appoint- 
ments include the following ; R. G. Cochrane, mjj. 
(Glas.), m.r.c.p. (Lond.), d.t.m. &h., as Principal. 
E. W. Gault, m.d., M.S. (Melb.), f.r.c.s., as Professor of 
Pathology. Draper, f.r.c.p. (Edin.), as Professor of 
Pharmacology. S. Carman, m.d., f.r.c.s. (Cantab.), as 
Professor of Surgery. Jameson, mj), f.r.c.s., as Pro- 
fessor of Obstetrics and Gynaecology. 


THE INDIAN HONOURS LIST 
1st January, 1945 

The following are. the names of medical men, an< 
others associated with medical institutions, in th, 
Indian Honours List of date 1st January, 1945. W< 
offer them our congratulations. 

CJSI. 

Major-General J. S. S. Martin, k.h.s i m s Demiti 
Director of Medical Services, Central Command/lndia 

O.IH. 

Major-General W. C. Paton, m.c., i.m.s Surceon- 
General with the Government of Bengal. ’ S 
Vj V . C - Minett, Esq., m.b.e., Director, Imperial 
V etermary Research Institute, Izatnagar-Mukteswar 
Lieutenant-Colonel (Local Bragadier) D M Fraser 

Pri,ra ot w *'” 

OM.E. 

c ?t M ff,i-^ ren a e /— e T£ om P son . Lady Doctor 

Assam MlSS10tl Hospital - ^akhimpur, Dibrugarii 


Lieutenant-Colonel K. S. Fitch, i.m.s v Deputy 
Surgeon-General, Famine Relief, Bengal. 

Captain T. J. Hurley, Director of Veterinary Services, 
Madras, 

Major A. A. Pullar, Presidency Surgeon, 

Bombay. 


M.BJZ. 

B. b J. S. Bedi, Esq., Secretary, North-West Frontier 
Provincial Branch, Indian Red Cross Society, Peshawar. 

S. S. Kundu, Esq., Officiating Civil Surgeon, Manipur 
State, Assam. 


Kaisar-i-Hind Gold Medal 

Benjamin, Esq., Medical Superintendent, Union 
Mission Tuberculosis Sanatorium, Arogyavaram, and 
Technical Adviser to the Tuberculosis Association of 
India, Chittoor District, Madras. 

N. Macpherson, Esq., Surgeon, United Mission Hos- 
pital, Vellore, and lately Doctor-in-charge, Afghan 
Mission Hospital, Peshawar, North-West Frontier 
Province. 

Colonel H. E. Shortt, c.i£., i.m.s., Inspector-General 
of Civil Hospitals, Shillong, Assam. 

^ T. Simpson, m.c., lately 
Medical Officer m the Coalfields, Bihar. y 

Kaisar-i-Hind Silver Medal 

Miss Lilian Aratoon, Lady Doctor-in-charge, 

Duffenn Hospital, Karachi, Sind. 

Miss Vera Boyd, Matron, Civil Nursing Unit, Indian 
Military Hospital, Mhow, Central India 

Bjssfsarta?^ M “ troa - we,sh 

Mili - 

0iiy 

*3“ ^ChiWren 6 Hospital 1 ; Madras 0 ’ GoVerDment 
S 'M- Bomb “ 
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Hiralal, Esq., First Assistant to the Doctor-in-charge 
of the Mimgeli Christian Hospital, Mungeli, Bilaspur 
District, Central Provinces and Berar. 

Bar to the Kaisar-i-Hind Silver Medal 

Mrs. Ada Frances Morgan, Matron, Indian Hospital, 
Bengal-Nagpur Railway, Khargpur. 

Kaisar-i-Hind Bronze Medal 

Mrs. Ellen Gertrude Cafnpbell, Sister-in-charge, 
Blood Bank, Calcutta, Bengal. 

Mrs. Irma Heape, Lady District Superintendent, 
St. John’s Ambulance Nursing. Division, Bengal. 

Motikala Magarni, Esq., Midwife and Nurse, Family 
Welfare Centre, 8th Gurkha Rifles Regimental Centre. 

Mrs. Vijaylaxmi Oza, Red Cross Centre, Rajkot Civil 
Station. 

Mrs. Alexander Maud Thompson, Lady .Super- 
intendent, St. John’s Ambulance Brigade, Trichinopoly 
Cantonment, Madras. a 

A. C. Bhattacharjee, Esq., Assistant Health Officer, 


M. Dave, Esq., Assistant Surgeon, Bhandara, Central 
Provinces and Berar. 

Rao Sahib 

A. Achyutan, Esq., Assistant District Medical Officer, 
Ootacamund, The Nilgiris, Madras. 

B. Kalat, Esq., Private Medical Practitioner, Pollachi, 
Coimbatore District, Madras. 

C. M. Mehta, Esq., Medical Practitioner, Kopargaon, 
Ahmednagar District, Bombay. 

G. P. Phadke, Esq., Health Officer, Pandharpur 
Municipality, Sholapur District, Bombay. 

P. J. Chandy, Esq., Medical Officer-in-charge, Leper 
Home, Fyzabad, United Provinces. 

Y. Massillamoney, Esq., Sub-Assistant Surgeon, Civil 
Medical Department, Government of Burma. 

S. H.Padhye, Esq., Assistant Surgeon, Great Indian 
Peninsula Railway, Manmad. 

OBJ. 

To the First Class with the title of ‘ Sardar Bahadur’ 


Siliguri, Bengal. * . , ^ 

K. L. Malshet, Esq., Epidemic Medical Officer, Bija- 


pur District, Bombay. 

M. Masih, Esq., Medical Superintendent, Leper 
Asylum, Almora, United Provinces. 

M. K. Sahib, Esq., Sub-Assistant Surgeon, G^ern- 
ment Hospital, Tiruppattur, North Arcot District, 


Madras. 


Khan Bahadur 


Indian Army Medical Corps 
Subedar-Major Dhirendra Nath Das Gupta, Bahadur, 

O.B.I. 

Subedar-Major Muhammad Said Khan, Bahadur, o.b.i. 
Subedar Jogendra Nath Khan, Bahadur , o.b.i. 
Subedar-Major Buta Mall, Bahadur , o.b.i. 

Subedar Pritam Singh, Bahadur , o.b.i. 

Subedar Prem Roy Parsuram Pandya, Bahadur, o.bj. 
Subedar-Major Sardar Sahib Sapuran Singh, Bahadur, 


Khan Sahib Abdul Majed, Deputy Surgeon-General, 
Calcutta, Bengal. 

M. E. .Merchant, Esq., Medical Officer, Bombay, 
Baroda and Central India Railway, Bombay. 


O.B.I. 

Subedar-Major Dhari Ram Bhatia, Bahadur, o.b.i. 


To the Second Class with the title oj ‘ Bahadur 1 
Indian Army Medical Corps 


Rai Bahadur 

H. K. Dikshit, Esq., Civil Surgeon, Moradabad, 
United Provinces. „ , _ Al . 

Rai Sahib U. M. Gupta, Professor of Pathology, 
Prince of Wales Medical College, Patna, Bihar. 

Rai Sahib K. Misra, Civil Surgeon, Puri, Orissa. 

Rai Sahib Dr. S. N. Malhotra, Chief Medical Officer 
and Sanitary Commissioner, Karauli State, Rajputana. 
Rai Sahib L. S. Narain, Assistant Surgeon, Victoria 

Hospital, Ajmer. ^ t A „ T 

Rai Sahib B. T. Kazi, Sub-Assisfant Surgeon, In- 
charge, British Mission Hospital, Lhasa. 

Rao Bahadur 

Captain S. Thambayya, Additional Professor of 
Medicine, and Lecturer in Dermatology, Medical 
College, and Physician, General Hospital, Madras. 


Sardar Sahib 

Sardar B. Singh, Assistant Research Officer, Biological 
Products Section. Imperial Veterinary Research Insti- 
tute, Izatnagar, United Provinces. 


Khan Sahib 

M R E. Siddiqi, Esq., Medical Officer-in-charge, 
Radar Hospital, Bara Banki, United Provinces. 

Qazi M. Said, District Medical Officer of Health, 

A Z ba Husfaffirlsq., Head Veterinary Inspector, Army 
Remount Department, Chenab Area, Lyallpur. 

Rai Sahib 

J P Varma, Esq., District Medical Officer of Health, 

SSSW (Retired), m Senior 
Sub-Charge, Ursula Horseman Memorial Hospital, 

Ca D nP ^m Un & d P ProTess S or of Ophthalmology and 
oio-Rhino-Laryngology (Officiating), Prince of Wales, 
Medical College, Patna, Bihar. 


Subedar Atar Singh Chatwal. 
Subedar-Major Kanshi Ram. 
Subedar-Major Albert Victor Dalip Singh. 
Subedar-Major Hari Ram Parasar. 
Subedar-Major Bakhta war Singh. 

Subedar Dharmanand Pandey. 

Subedar Kumer Das. 

Subedar-Major Muhammad Ramzan. * 


REPORT ON * AMELLIN * 

We have received the report on a trial of Amellin, 
carried out at the School of Tropical Medicine, Calcutta, 
by Dr. J. P. Bose, and by^ Dr. J. C. Gupta. Amellin 
is claimed to have anti-diabetic principles, and was 
tested at the request of the Director, Scientific ' and 
Industrial Research, Delhi, and the Secretar 3 r , Scientific 
Advisory Board, Indian Research Fund Association, 
Delhi. 

The drug was supplied by Dr. M. C. Nath of Dacca. . 
The first tidal commenced from 7th August, 1944, the 
experiment being carried out strictly according to the 
instructions laid down by Dr. Nath. The patient was 
put on a diet consisting of 120 gm. of carbohydrate, 
100 gm. of protein and 120 gm. of fat. The total 
quantity of urine and the total output of sugar in 
24 hours was measured daily; weekly examinations of 
blood sugar were done all through the period of 
observation, i.e. for about 10 to 12 days, before the drug 
was started, during the experimental period and also 
afterwards. 

The second trial of Amellin commenced from 8th 
November, 1944. This patient was having a diet con- 
sisting of 200 gm. of carbohydrate, 100 gm. of protein 
and 150 gm. of fat. At the commencement of the 
experiment his blood sugar was found to be 0.250 per 
cent and his total urinary sugar excretion in 24 hours 
was 79 gm. Amellin was administered strictly accord- 
ing to the direction laid down by Dr. Nath. 

The results in the above two experiments are as 
follows : there was no marked difference in the 
urinary output of sugar. The blood sugar level at the 
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end of the experiment showed no change in the first 
patient, and was higher in the second patient. The 
weight of the first patient remained practically the 
same, and that of the second patient went steadily 
down; in the second patient, the general condition 
deteriorated markedly during this short period of 
observation and developed slight acidosis towards the 

The drug was also found to be pharmacologically 
inactive in doses of 5 mg. and 10 mg. on cate weighing 
between 2 and 2£ kilograms. The active ingredient 
supplied was not sufficient to carry out any experiment 
to work out its action on metabolism. 


NOTE ON THE J.SJB. METHOD OF STAINING 
MALARIA PARASITES 

The J.S.B. method of staining blood for malaria 
parasites was published in qur March 1944 issue, 
page 102. A little time ago we received from the 
Malaria Institute of India a modification of the method 
of preparing the blue stain. 

Increase the quantity five times as follows : — 

Medicinal methylene blue 500 c.cm. 

Potassium dichromate . , . , 0.5 gm. 


1 per cent H 2 SO< 
Water 


OiTgra. 

50 minims 


Dissolve the methylene blue thoroughly in 500 c.cm, 
water. Add 1 per cent H2SO4, mix thoroughly and then 
add the chrome salt, A heavy amorphous purple 
coloured precipitate of methylene blue chromate forms. 
Heat in an autoclave at a temperature of 100 to 109° C. 
and a pressure of 0.5 lb. for 3 hours. At the end of 
this period, the solution turns blue which indicates 
almost complete polychroming. If the colour remains 
greenish further heating for another hour or so is 
required. If the temperature is allowed to rise above 
110 a C. the oxidation of methylene blue may be carried 
too far and the solution will turn violet purple. 

When the solution has turned deep blue after 3 hours 
boiling, allow it to cool at room temperature. Then 
add 10 c.cm. of 1 per cent KOH or NaOH solution, 
drop by drop very gradually while constantly shaking 
the flask. After the total amount of alkali has been 
added, transfer half of the contents of the flask into 
another of the same capacity and continue shaking for 
15 minutes more. Transfer the .contents of the flasks 
into each other. In this way the precipitate will 
gradually get dissolved and the solution will turn deep 
blue with a violet irradescence. Leave it at room 
temperature for 48 hours for the solution to mature; 
afterwards filter through a soft Alter paper. Delta brand 
no. 380 filter paper manufactured by Messrs. Delta 
Papier and Filter G.MJ3.H. Duren Rl. serves the 
purpose. The solution will improve in staining 
properties with use and age. 

We have also received the following note from 
Captam D. H. Robertson, i.m.s./i.a.m.c,, from an Indian 
rield Laboratory. 

The method of preparation of the J.S.B. stain, solu- 
tion I, as described on page 103 of the Indian Medical 
Gazeae, dated March 1M4, has been slightly altered in 
that the mixture after the addition of the chrome salt 
and boiling for 3 hours is Altered through a fairly fine 
filter paper such as Whatman’s no. 4. The filter paper, 
trat \°i n c °ropk?te, is placed in an incubator 
** The d ™d precipitate is then 
the filter paper into a clean mortar and 
ff ./ P with ? * P e L CCDt solution of potassium 
S^ d , T PpI0:i, r ^ V J 3 c.cm., this effects complete 
solution. Tap or distilled water is added to make up 
to 100 c.cm. Solution I is now ready for use. P 
JJ3.B method stamm & 1S the same as described by 


INDIAN HEALTH GAZETTE , 

No. 1, October 1944 

We have received the first copy of the Indian Health 
Gazelle , a new periodical, issued by the Government 
of India for circulation of news relating to health 
administration. It contains a number of articles, the 
first of which is a brief review of health conditions m 
India in 1943 when there was a high mortality from 
cholera, smallpox and 1 fevers the area most affected 
being Bengal. In this connection comment is made on 
the collections and reporting of vital statistics m this 
country which is far from accurate owing to lack of 
professionally trained staff, especially in ^ rural areas. 
Attention is also drawn to the decline in the birth 
rate during the year; the biggest decline was recorded 
in Bengal and Behar with Assam not far behind. This 
does not appear to be associated with enidemi(\ condi- 
tions except in Bengal. Lieut .-Colonel Sokhey discusses 
the present position of plague in India. It is stiff a 
serious problem although we have now a comprehensive 
idea of the * r 1% disease, calcium cyanide 
compounds * of rats and fleas, a 

potent prophylactic vaccine apd sulphonamides in 
treatment. It is suggested that a central organization 
should be formed to direct and control anti-plague 
measures all over India. There is a note on the 
malaria situation in Bengal in 1943 by Brigadier Coveil. 
In this year epidemic conditions prevailed over most 
of the province, and there was a high mortality rate 
in certain areas, the factors which contributed to the 
severity of the epidemic being famine conditions and 
the influx of Burma evacuees and of non-immune mili- 
tary personnel. The only anti-malaria measures appli- 
cable in rural areas of Bengal at present ^ is the 
provision of adequate drug treatment for the sick, but 
at the early stages of the epidemic grave difficulties 
were experienced in securing effective distribution of 
quinine. The volume also contains abstracts from 
foreign papers and public health notes and news. 

We welcome the gazette and # wish it all success. It 
will henceforth appear from time to time as fresh 
material becomes available. 


THE SCOPE AND FUTURE OF PHARMACOLOGY 
IN INDIA 

Speaking on the above subject as President of the 
Physjology Section of the 32nd Indian Science Congress 
(1945) Dr. B. Mukerji said that pharmacology is a 
much neglected branch of science in India. The 
standard of teaching is poor, and the quantity and 
quality of research output -are also poor. The colla- 
boration that should exist between chemists, bacteriol- 
ogists and pharmacologists has not been developed, 
though happily here a reorientation in outlook is 
growing. It is a good sign that manufacturing firms 
are taking interest and voluntarily planning to organize 
their pharmacological laboratories. Dr. Mukerji sug- 
gests the establishment of a National Institute for Drug 
Research so that all work can be done in close co- 
operation with a grou$ of specialists housed in the 
same institution. Continuing, he said that the quality 
of drugs offered for sale in India is far from ideal 
especially m the matter of proprietary medicines 
which are usually sold with the most exaggerated and 
fantastic therapeutic claims, and the composition of 
which is generally kept secret. An extensive survey, a 
few years ago, showed that as many as 49 per cent of 
the drugs in the market were not genuine and below 
p0 J ency ‘ Some legislative action has 
a mon r et ^rgetic action is 
needed. Dr. Mukerji recommends the formation of an 
Indian organization on the tines of the Council of 
Pharmacy and Chemistry of the American Medical 
Association m order to bring before the profession the 
e .° nc r ,D ?. IFOPnetary medicines, and in order to 
assist m the c hnical trial of drugs there should also 
be a therapeutic trials committee 
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Public Health Section 


THE PARASITOLOGY OF MALARIA 
AMONG DESTITUTES IN CALCUTTA 
DURING AND AFTER THE BENGAL 
FAMINE OF 1943 

By B. M. DAS GUPTA 
and 

L. B. SIDDONS 

{From the Department of Protozoology, School of 
Tropical Medicine, Calcutta ) 

During the summer of 1943, Bengal was in 
the grip of one of the worst famines on record 
for the province, and large numbers of destitute 
persons flocked to Calcutta, mainly from 
the neighbouring districts, viz, 24-Parganas, 
Hooghly and Midnapur. This influx of desti- 
tutes continued for several months. As these 
people suffered from fever and showed a high 
mortality, an investigation was started on the 
25th September, 1943, for examination of blood 
smears of destitute children at the Lee Memo- 
rial Relief Hospital. Next month, one of us 
(L. B. S.) also began collecting blood smears 
from destitute persons on the streets of Calcutta 
in. connection with a study of malaria trans- 
mission by Anopheles Stephens! As the street 
collection was not satisfactory, the Campbell 
Hospital which was then the main centre for 



Pig. l. — Incidence of malaria among destitutes in Calcutta. 

the treatment of sick destitutes was tried, and 
Dr. Aich, the then physician-in-charge of . the 
destitutes at this hospital gave us every facility 
in this work, and we are greatly indebted to 
him in this matter. In November 1943, in con- 
nection with an official investigation on the 
health problems of starvation under the 
auspices of the I. R. F- A., the examination of 
blood smears was carried out by the School ol 


Tropical Medicine. Material for this work was 
obtained -from the Behala Relief Hospital 
which was an important receiving centre for 
sick destitutes, the large destitute camp estab- 
lished at Narlceldanga under the auspices of 
the Bengal Relief Committee, the Marwari 
Relief Hospital and a few other relief hospitals 
which were opened to meet the emergency. 

Methods 

In view of the high mortality among the des- 
titutes, which was in many cases due to mal- 
aria, immediate reports had to be sent to the 
hospitals on the blood findings. As ordinary 
methods of staining blood smears took consid-’ 
erable time, we resorted to Field's technique 
of staining thick smears (Field, 1941). We 
are indebted to Dr. J. Lowe, Professor of Tro-- 
pical Medicine, for his suggestions in this 
matter. By this method smears take but a few 
seconds to stain. Thin films "were also 
examined when specific identification was in 
doubt, especially in scanty infections and in 
cases of suspected mixed infections involving 
‘ ring ’ forms. About 3 minutes were spent in 
examination of thick smears. The bulk of the 
material was examined by Mr. R. K. Maitra, 
technical assistant in the department, under the 
supervision of the authors. Except possibly in 
the case of smears from 
the Lee Memorial Hospital 
which were not prepared by 
our assistants, there was no 
selection of fever cases. 

Incidence of malaria 
Between 25th September, 
1943 and 31st December, 
1944, 14,862 destitutes were 
examined; 4,920 were posi- 
tive for malaria parasites, an 
incidence of 33.1 per cent.. 

The monthly variation in 
the incidence of infection is 
shown in table I and figure 1. 
The incidence of 44.0 per 
cent in December 1943 was 
probably maximal for that 
year. Thereafter the curve 
falls steadily to a minimum 
of 14.7 per cent in June 
1944 and then commences to rise sharply in 
July, reaching its peak of 51.7 per cent in 
November 1944, after which it appears to 
decline. In broad seasonal trends this curve 
approximates to the normal curve of mcid- 
ence for the plains of Bengal as ^worked 
out by Knowles and Senior "White (1930) and 
Knowles and Basu (1934), though their data 
relate to monthly incidence among total 
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malaria. Knowles and Seriior White’s chart 
drawn on the same scale as figure 1 is given in 
figure 2. A striking featufe of the famine 
malaria curve is that the peak in 1943 occurred 
in December, when, under normal conditions, 
malaria incidence shows a definite decline. 



Fig. 2. — Incidence of malaria in Calcutta over the year. 
(Knowles and Senior White, 1930.) 


Correspondingly in 1944 the minimum incid- 
ence was recorded in June when it normally 
occurs in April. There is no evidence of any 
spring malaria in that year. These features 
will be commented on again when the prev- 
alence of the different species uf malaria is con- 
sidered. The incidence was actually higher in 
1944 than in 1943. This was probably not due 
to infection contracted locally during the epi- 
demic of 1944 in the eastern suburbs of 
Calcutta where the destitutes were encamped, 
since the films were taken from the destitutes 
soon after their arrival at the 
camp. 


Calcutta from Knowles and Senior White’s 
memoir is given in figure 4 for comparative 
study. The curves for P. falciparum and 
P. vivax obtained by Iyengar ( loc . cit.) are 
essentially similar to those plotted by Knowles 
and Senior White. 

As under normal conditions, P. falci- 
parum was the dominant species during 
the epidemic waves of 1943 and 1944. 
This is suggested by the close agreement 
between the curves for this species and 
for malaria incidence. But there is no 
minor spring rise as found by Knowles 
and Senior White (figure 4) in March and 
by Iyengar (loc. cit.) in May. The 
curve of P. vivax is decidedly unusual. 
It had already commenced to rise during 
the autumnal epidemic of 1943, whereas 
normally it is at its lowest then, and its 
rise usually comes in February. From Novem- 
ber 1943, the curve for P. vivax rises fairly 
steadily to a peak in August, which is about 
four or five months later than its normal peak, 
as reference to figure 4 indicates. During the 
epidemic of 1944 there was, therefore, a higher 
proportion of vivax malaria than usual. This 
accords with the definite impression that the 
epidemic of 1943 was severer both in the inten- 
sity of infections seen, particularly those due to 
P. falciparum and in respect of mortality among 
the destitutes, though earlier diagnosis and 


Incidence of malaria by 

species 

Considering the findings of 
the entire period of observa- 
tion, P. falciparum and P. 
vivax formed 48.8 and 49.7 
per cent respectively of the 
total positive findings, while 
P. malaria; was conspicuously 
rare with a proportion of only 
1.4 per cent. The proportion 
of P. falciparum is very near- 
ly normal. The normal pro- 
portion of P. malaria; in 
Bengal according to Knowles 
and Senior White (loc. cit.) is 
about 12 per cent; inHooghly 
district, Iyengar (1932) found 
it to be 14.4 per cent. There- 
fore, _ during 1943 and 1944 
P. vivax had apparently in- 
creased at the expense of P. 
malaria:. 

The seasonal distribution 
of the species estimated on 
total monthly malaria in each 
month is indicated in table I 
and plotted in figure 3. 
The corresponding chart for 
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Table 


Malaria incidence 


J 

Sept. 

1943 

Oct. 1943 

Nov. 1943 

Dec. 1943 

X 

Jan. 1944 

Feb. 1944 

March 1944 

Number examined 

Number positive 

| Number examined 

Number positive 

[Number examined 

Number positive 

Number examined 

Number positive 

Number examined 

Number positive 

Number examined 

Number positive 

Number examined 

Number positive 

Street collection 


i 

199 

i 

38 




. , 


I 





Lee Memorial Relief 

91 

22 

52 

10 

82 i 

21 

41 

18 

53 

10 

36 

10 

45 

8 

Hospital (Elliot Road 


1 













Orphanage). 















Marwari Relief Hospital 

•• 

•• 


• • 



45 

20 

7 : 

3 

173 

27 

145 

28 

Narkeldanga Relief 


. , 



292 

121 

517 | 

231 

704 

214 

,1,401 

402 

542 

112 

Camp. 



j 




1 








Suresh Sarkar Road 


. , 

1 



, , 

ioi ! 

35 

77 

14 




j 

Hospital. 



i 






j 






Campbell Hospital .. \ 



C73 j 

149 






t 





Lake Club Hospital . . 





146 

54 

58 i 

25 - 

. 

.. i 



m m 


Behala Hospital 

•• 


! 


502 

204 

188 j 

89 

2 

*i 




•• 

Total 

91 

22 

924 

197 

1,022 

400 

950 ! 

418 ' 

843 j 

to 

1 

1,610 | 

^439 

732 

148 

Percentage .. j 

24.1 

21.3 

39.1 

44.0 j 

I 

28.7 

27.2 

202 

Species distribu- M.T. 

68.1 

54.2 

64.7 

59.8 | 

53.0 

56.3 

49.6 

tion of total 















malaria (per- B.T. 

31.8 

43.2 

34.7 

39.2 

45.0 

42.8 

47.0 

centage) . 

Q. . . 



2.6 

0.6 

j 0.9 j 

2:0 

0.9 

33 



Fie 4. — Seasonal incidence of malaria species 
in Calcutta for one year. Combined figures 
from Megaw, Rogers, and Knowles and 
Das Gupta — 1,238 cases m all. 


treatment and the somewhat better condition 
of the people in 1944 also had much to do with 
these facts. Thus during the famine and post- 
famine, periods there seems to have been more 
vivax malaria than usual, possibly due to more 
relapses caused by undernutrition and inade- 
quate treatment due to acute shortage of anti- 
malarial drugs. P. malaria: was too rare 
throughout the investigation to merit any dis- 
cussion. 

Mixed ' infer, tio7is 

Among 4,474 positive smears examined 
between 25th September, 1943 and 30th 
November, 1944, 152 cases of mixed infection 
were recorded, a rate of 3.4 per cent. The 
monthly incidence is indicated in table II. 
Mixed infections seem to have been commoner 
during January to March and September to 
November in 1944 than in other periods covered 
by the investigation. The distribution of the 
types of mixed infection was as follows : — 


Per cent 

1 P, falciparum and P. vivax . . . . 91.4 

P . falciparum and P. malaria: . . 4.6 

P. vivax and P. vialarice . . ..2.0 

All three species .. .. 2.0 


The total incidence is similar to that recorded 
by Knowles and Senior White ( loc . cit.) who^ 
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among destitutes 


April 1944 

May 1944 

June 1944 

July 1944 

| Aug. 1944 

j Sept. 1944 

Oct. 1944 

Nov. 1944 

j Dec. 1944 

Number examined 

Number positive 

Number examined 

Number positive 

Number examined 

Number positive 

T3 

O) 

a 

a 

d 

* 

<D 

Pi 

CJ 

p 

£ 

Number positive 
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considered such a figure too low. It was our 
experience that during January to March of 
1944, 59 per cent of 27 destitutes admitted to 
the Carmichael Hospital for Tropical Diseases 


and followed up with daily blood examinations 
for several clays, proved to have mixed infec- 
tion with P. falciparum and P. vivax . There-, 
fore the true incidence was undoubtedly higher 
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than was revealed by the methods followed in 
this investigation. 

Summary and conclusions 

The incidence of microscopically diagnosed 
malaria among 14,826 destitutes examined during 
and after the Bengal famine of 1943 — from 25th 
September, 1943 to 31st December, 1944— was 
33.1 per cent. Peaks in the curve of monthly 
incidence occurred in December, probably, in 
1943 with a rate of 44.0 per cent and in 
November in 1944 with a rate of 51.7 per cent. 
Both the peak incidence in 1943 and the mini- 
mum monthly incidence in 1944 occurred later 
than usual. P. falciparum and P. vivax con- 
tributed about equally to form 99.0 per cent of 
the total malaria, and P. malaricv was only 1 
per cent. The proportion of P. falciparum in- 
fections was normal and this species showed its 


usual predominance during the autumnal epi- 
demics. The proportion of P. vivax infections 
appeared higher than usual both among total 
malaria and during certain seasons. There was 
no normal spring rise in 1944, but a steady in- 
crease of P. vivax infections from November 
1943 to a very late peak for this species in 
August 1944. The proportion of mixed infec- 
tions was much higher in destitutes followed up 
in hospital for several days than among those 
examined on a single occasion. 


REFERENCES 


Field, J. W. (1941) .. 

Iyengar, M. O.T. (1932). 
Knowles, R., and Basu, 
B. C. (1934). 
Knowles, R., and Senior 
White, R. (1930). 


Trans. Roy. Soc. Trop. Med. 

and Hug., 35 , 35. 

Indian J. Med. Res., 20, 303. 
Roc. Malaria Survey, India, 
4 , 291. 

Indian Med. Res. Mem., 
No. 18. Thacker, Spink 
and Co., Calcutta. 


T 

Current Topics 


The Peckham Experiment 

(From the Medical Press and Circular, Vol. CCXI, 
19th April, 1944, p. 241) 

There are fashions in every thing, as we have more 
than once remarked before now, including medical 
thought and its expression. A few years ago there was 
a phrase on every lip that came precious near degenera- 
ting into the cant of which Dr. Johnson was so anxious 
we should clear our minds — that phrase was 'Positive 
Health'. Nor was its popularity decreased by the fact 
that most people were not at all sure what they meant 
by it; rather perhaps was it enhanced. To-day it has 
been replaced by another phrase — ■' Health Centre \ 
While this is far less vague it is, in fact, something of 
a misnomer. A Health Centre should surely be a place 
where health is studied, preserved, and if possible 
improved, rather than a group clinic for the treatment 
of disease. Yet this last function will constitute the 
main activity of the Centres as proposed in the National 
Health Service. 

This distinction, subtle perhaps, but quite valid and 
definite, is underlined by the latest report from the 
first, the Pioneer Health Centre which founded in 
1926, has now evolved into, the 4 Peckham Experiment*, 
Here the aim was not at all to treat disease, but^ to 
preserve health and avert disease by periodical medical 
examination. This led in turn to a study of the many 
facets and degrees of health itself (one result of which 
was to show that some 60 per cent of 1 healthy people * 
suffer from one disorder or another which, however, 
they are able to compensate) and to a natural ^ exten- 
sion of the enquiry into the origins and conditions of 
health. It was soon realized that for this purpose the 
family rather than the individual must be regarded 
as the unit for study, since such a study to be com- 
plete must begin with the individual in utero and 
follow him through infancy, childhood and adolescence 

to the adult state. ' , , ... . 1AO ~ 

Accordingly the new; .Centre, built in 1935, was 
designed primarily, one ..might say, as a family club 
with medical facilities, available. These medical 
facilities were in their way very complete. Periodical 
overhauls,* ante-natal and* post-natal* carfe and advice, 
pre-marital consultations, parental consultations, infant 
care and vocational guidance were all to be had, a 
great feature being the preliminary* talk on joining and 


the consultation which took place as soon* as pregnancy 
had begun. This last was strongly encouraged and 
seems to have been of particular value, as was the ante- 
natal care. Delivery was conducted in hospital by 
arrangement, but the new mother merely stayed in 
overnight and came home next day to be looked after 
and set on the right lines by the Centre's nursing 
staff. 

From the purely medical point of view the results 
achieved were interesting, but by no means startling, 
and merely went to confirm the findings of the previous 
investigations which have ’ already been published. 
Where the experiment broke new ground was in the 
field of what we might now call social biology. And 
although in this respect it could hardly be as complete 
as a survey which would embrace working and home 
conditions in addition to the recreational aspect, nobody 
can doubt that the staff of the Centre obtained a most 
valuable insight into. the operation of human biology 
in a modem urban industrial community, and unique 
experience in the treatment of the biological, as dis- 
tinct from the pathological, lesions that result from 
such an artificial and spiritually sterilizing existence. It 
is the authors’ thesis — not to be disputed — that each 
of us must live in symbiosis with our environment. If 
this symbiosis is incomplete, not to say absent, if we 
are at logger-heads with our environment, health is 
impossible. Much of present-day social pathology 
derives from the fact that, so far from forming t a 
community, we exist in isolated autonomous _ units 
geographically integrated, but socially a,nd spiritually 
discrete. The results are ignorance, failure to develop, 
lack of interest in life, and not infrequently, vice or 
disease. 

About six hundred families were members of the 
Centre when the outbreak of war forced it to close. 
For the sum of a shilling a week or thereabouts they 
had access to a swimming pool, games of all kinds and 
provision for meals (which, however, they had to 
prepare and serve < themselves) . There were dances, 
concerts and theatrical entertainments', and by and by 
they acquired a country camp. .For certain games an 
extra fee had to be paid, but it waS not much. All 
social. classes were represented, since the district served 
was by no means impoverished, but'the' average family 
income averaged from £3 to £3 10s. per week. What we 
might call the material, therefore, provided a thoroughly 
representative section of the population* as a whole. 
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And the results of the experiment ? One result, 
which we do not hesitate to describe as of national 
importance, was the distinct alternation in the attitude 
towards children. Young couples, previously childless, 
frequently decided to have a. family. Others decided 
to add to theirs. All became far more sensible and 
efficient parents. Mothers of families had a place where 
they could leave their children with confidence while 
they themselves could take a few hours off in recreation. 
Biologically and socially the educational value of the 
Centre' was enormous. Incompetent mothers could 
learn to cook, to knit, to sew, no less than to dance or 
swam; they could get advice on their problems, they 
got to know their neighbours and to make friends. In 
short, they began to make contact with their environ- 
ment at dozens of new points and to share the experi- 
ence of helping and being helped. Thus, the isolated 
units became a community, immensely stronger and 
healthier as a result. 

We would advise our readers to make it their business 
to study this book. It foreshadows, in our view, a* 
development that must occur in our profession sooner 
or later. Financially and economically it is . quite 
feasible. And it may well represent the point at which 
* Positive Health 5 and 1 Health Centres ’ cease to be 
nebulous concepts or misnomers and emerge into 
reality. 


early lesion in the chest will show this sign on the same 
side as the lesion, thus warning the physician of an 
abnormality which requires investigation. A positive 
stemo-mastoid sign indicates displacement of the 
mediastinum to that side, and it may even be Present 
before there is any x-ray evidence of mediastinal shut. 

To elicit the sign the head is supported on a pillow 
or by the examiner’s hand and the patient is told 
to look straight in front of him. The sign is regarded 
as positive when the tendinous portion of the stemo- 
mastoid muscle on one or other side is more tense 
than its fellow. Even when the position of the head is 
changed by slightly turning to one or other side the 
increase in tension in the affected ^ muscle can still be 
appreciated. In cases where there is a gross lesion the 
sign can be noted by simple inspection ; the muscle on 
the affected side is very prominent and is obviously 
very tense. Even in early cases the sign can always 
be elicited by palpation. The tendinous portions of the 
sterno-mastoid muscles are gently palpated at their 
attachment to the manubrium sterai. Any increase in 
tension of one or other muscle is very easily felt and 
indicates a positive sterno-mastoid sign on that side. 
It is a much easier sign to elicit and less disturbing 
to the patient than examination for displacement of 
the trachea, which entails deep palpation in the supra- 
sternal notch. 


Vaccines for Epidemic Encephalitis 

(From the Medical Press and Circular t Yol. CCXI, 
19th April, 1944, p. 243) 

The St. Louis and Japanese B types of epidemic 
encephalitis occur in the late summer and early 
autumn, and are caused by two. immunologically distinct 
viruses. The most recent evidence favours the idea 
that these viruses exist in an animal reservoir and are 
transmitted by mosquitoes. The St. Louis virus has 
so far only been isolated in America, but the Japanese 
B type is more widespread. 

Many attempts have been made to prepare non- 
infective vaccines, and Sabin, with his collaborators 
now present preliminary data about one which promises 
to be successful. Strains of virus were selected which 
yielded high titres in the brains of two to three 
weeks old mice. Virus grown on eggs and in the brains 
of hamsters and young sheep was found to be unsatis- 
factory for various reasons. The' vaccines consist of 
uncentrifuged 10 per cent mouse brain suspensions in 
isotonic saline solution in which the virus has been 
rendered t non-in fective by 0.2 per cent formaldehyde, 
the inactivation having taken place at a temperature 
of two to three degrees (I The vaccines retained their 
potency only when stored in the cold, and when various 
measures had been taken to neutralize the formalde- 
hyde. The vaccines were effective in producing 
resistance against infection by peripheral routes such 
as the intravenous or intrnperitoneal, and it was only 
when large and multiple doses were given to mice that 
it was possible to induce resistance to 10-100 M.L.D. 
of virus given by the intra-nasal or intracerebral routes 
Tests on human volunteers indicated that two doses 
of 2 c.c., given three days apart, could be administered 
without fear of local or systemic reactions. This dose 
of vaccine contained enough antigen to stimulate the 
development of neutralizing antibodies in about 50 per 
cent of adults. It is obvious that 'no tests on a wide 
scale can be done until an epidemic occurs, but .the 
preliminary data presented are full of promise. 


The Sterno-mastoid Sign 


By A. W. BRANWOOD, m.b., chj*. 

(Abstracted from the Edinburgh Medical Journal 
Yol. LI, March 1944, p. 152) 


The stemo-mastoid sign was first described by Trai 
on Early Diagnosis of Tuberculosis 
He pointed out that a patient with a unilateral an< 


Plague : Sulphadiazine Treatment of Guinea- 
pigsTnfected by Artificial Methods or 
by Flea Transmission 

By N. E. WAYSON 
and 

M. C. McMAHON 

(Abstracted from the Public Health Reports , Vol. LIX, 
24th March, 1944, p. 385) 

Fifteen guinea-pigs were inoculated intradermally 
with virulent P. pestis and developed plague, but 13 
recovered after treatment with sulfadiazine and showed 
no evidence of infection at necropsy when killed 21 days 
after inoculation, and one died with sulfonamide 
crystals in the kidnej's. Thirteen untreated controls 
died of plague after similar inoculation. One control 
died of haemorrhage 3 days after inoculation without 
evidence of plague; one control was killed the thirty- 
fourth day after inoculation and plague was proved 
bacteriologically at necrops 3 r . 

Eleven guinea-pigs infected with plague by flea bites 
developed the disease, but 7 recovered under treatment 
with sulfadiazine and showed no evidence of the 
infection at necropsy 21 days after inoculation. Nine 
untreated controls which were infected in a similar 
manner developed the disease and died* 

These experiments indicate that the administration 
of sulfadiazine to guinea-pigs in which buboes of plague 
have been contracted by flea transmission or have been 
induced by artificial methods simulating flea transmis- 
sion is of very definite remedial value. The drug 
treatment should begin as soon as the characteristic 
buboes and fever have developed and should continue 
through the febrile period. A blood level of 4 to 7 mg. 
per cent of the drug was usually maintained, but no 
attempt was made to determine the level required for 
therapeutic efficienc}'. 

The similarity of the evolution and manifestations 
of plague induced in guinea-pigs and in man by flea 
transmission lead to^ the conclusion that this drug may 
be of great value in the therapy of bubonic plague 
m man previous to the development of a generalized 
bactermmia. 


Glucose : Its Uses and Abuses 

(From the East African Medical Journal Vol. XXI 
May 1944, p. 129) 

u Thi L ? tu £ y , of metabolism of digestion has 
brought to light a number of facts about the absorption 
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and excretion of the various sugars in food that arc 
not always generally appreciated. For example, the 
amount of any sugar absorbed from the stomach is 
negligible, unless it is present in very concentrated 
form — say a 40 per cent solution — such as never occurs 
in normal circumstances. Similarly, there is no variety 
of sugar that is absorbed from the large intestine and 
rectum; hence all sugars are valueless in nutrient 
enemas where they are so often to be found. The 
fact is that the absorption of sugars takes place in 
the small intestine only, normally; and only the mono- 
saccharides or hexoses — glucose, fructose, galactose, 
mannose — and the pentoses, xylose and arabinose, can 
be absorbed directly. The disaccharides, cane sugar, 
beet sugar, maltose, and lactose or milk sugar, must 
first be hydrolysed, each into its two component hexose 
molecules, before they can be absorbed by the intestinal 
mucosa and^ passed on into the blood stream. This 
hydrolysis is brought about fairly rapidly in the 
stomach by the hydrochloric acid of the gastric juice 
and does not there call for process of digestion 
by ferments. Further, the hexoses and pentoses from 
the carbohydrate foods are absorbed from the small 
intestine at different rates, which have been figured as 
follows : d-galactose 110; d-glucose 100; d-fructose 43; 
d-mannose, a stereoisomer of d-glucose, at no more than 
19; 1-xylose 15; 1-arabinose 9. It is remarkable that 
the rate of absorption of these sugars is independent 
of the concentration of the solution administered, of 
the size of the dose, and of the concentration of the 
glucose in the blood. In other words, the intestinal 
mucosa guards the organism against sudden and large 
influxes of sugar, and must be regarded as an important 
factor in the regulation of carbohydrate metabolism. 
Given intravenously or by hypodermic injection the 
hexoses are absorbed and utilized, while the di- 
saccharides are excreted complete and unchanged in 
the urine. And it is worth noticing that many of these 
sugars have been given a number of names which 
naturally leads to confusion in the lay mind. Thus 
cane sugar is also known as d-sucrose, saccharose, 
saccharobiose ; maltose as malt sugar maltobiose; 
lactose as milk sugar, lactobiose; glucose, the worst 
offender, as d-glucose, d-dextrose, dextrose, grape sugar : 
fructose as d-fructose, laevulose, fruit sugar. 

The conclusion is that glucose enjoys a clinical vogue 
or reputation that it does not. in the least deserve. 
Nowadays it is administered broadcast to the sufferers 
in our nursing homes and hospitals, so far as the 
lessened supplies available in war-time allow, the 
mawkishness of its flavour sometimes enhanced rather 
than mitigated by the addition of sodium bicarbonate, 
itself another of our doctors' favourites. Patients are 
encouraged to think that they are not being properly 
treated if they do not get their dollop of glucose day 
by day. Athletes, a notoriously simple race of men, 
read and presumably believe that glucose improves 
athletic performance out of all knowledge. Mothers 
are informed, perhaps merely for the sake of the 
alliteration, that glucose builds bonny babies; and 
indeed, if the babies get a glucose enriched by the addi- 
tion of vitamins A or A and D as in some of its 
proprietary forms, then the mixture will surely help 
the building. Yet, however, true or fanciful these 
various claims may be, in view of the facts about 
the fate and absorption of the various sugars quoted 
above, there is nothing to show that say half an ounce 
of glucose taken by the mouth gets into the blood 
stream any quicker than half an ounce of cane or milk 
sugar similarly consumed. This view is, indeed, con- 
firmed by the experience of the many diabetic patients 
' who carry either cane sugar, glucose, or ordinary 
sweets about with them always, for the prompt treat- 
ment of the insulin reactions or the sudden onset of 
hypoglycaimia to which they are liable, and find the 
one as good as the other for this purpose. At the 
present time glucose costs ten or fifteen times as much 
as cane sugar, and is hard or impossible to come by. 
There are of course, among us those who hold that 
fis clu cose is more expensive it must be 'better for 
themthan He more vulgar cane sugar. But this fonn 


of carbohydrate snobbishness will not appeal to many 
A return to cane sugar in the form of the Eau Svcrcc 
told of in one of Thackeray's ‘Roundabout Papers' and 
a well-tried domestic remedy in days of sickness for 
the last two centuries and more, seems to be indicated. 
And glucose should in general be -reserved mainly for 
emergenc3[ administration by intravenous injection, 
and be given by the mouth only to such patients as 
prefer its flavour and action to those of other cheaper 
varieties of sugar. 


Myasthenia Gravis : A Consideration of Its 
Causation in a Study of Fourteen Cases 

By A. WILSON 
and 

H. B. STONER 

(Abstracted from the Quarterly Journal of Medicine, 
Vol. XIII, January 1944, p. 1) 

The following conclusions are based on a study of 
14 cases of myasthenia gravis; the report includes a 
record of the occurrence of the disease in a newly born 
infant. 

1. The serum cholinesterase activity of patients with 
mj'asthenia gravis is not greater than that of normal 
adults. There is no evidence that the muscular weak- 
ness in myasthenia gravis is due to an excessively 
rapid destruction of acetylcholine by cholinesterase. 

2. Patients with myasthenia gravis are able to syn- 
thesize acetylcholine in sufficient amounts to produce 
the normal ' muscarine * effects on glands and involun- 
tary muscle. These effects have been increased by 
the administration of pilocarpine. 

3. Exposure to sunlight causes an increase in the 
severity of the symptoms and signs. 

4. By means of cine-camera and ergograpli studies 
it has been, shown that exercise of a remote group of 
rrfuscles produces an increase in the severity of the 
signs. 

5. The serum of patients with myasthenia gravis not 

under prostigmin treatment, when tested on the isolated 
nerve-muscle preparation of the frog, produces a block 
in neuromuscular transmission. This effect is not ob- 
tained with serum collected from patients during 
prostigmin treatment. , 

6. The blood of patients with myasthenia gravis 
contains a substance r partially soluble in alcohol, which 
interferes \vith neuromuscular transmission. The role of 
this substance in the causation of myasthenia gravis is 
discussed. 


The Indian Journal of Medical Research 

Vol. XXXII, No. 1, May 1944 
The following is the list of contents : — 

(1) Tang, F. F., Chu, C. M,, and Wong, Y. W. 
A study of Vibrio cholerce isolated from the 
1942 Kunming epidemic, with special reference 
to seroldgical types. 

(2) Bose, B. C., and Ahuja, M. L. Detection of 
pyrogens in fluids by biological methods (with 
2 graphs in text). 

(3) Banerjea, R. Some observations on Voges- 
Proskauer test. 

(4) Sen, S. N., and Basu, P. N. Enhancement of 
diphtheria toxin production by glycotysis. 

(5) Greval, S. D. S., and Bhattacharji, J. N. Some 
physical and immunological differences between 
natural and re-constituted human serum. 

(6) Mason, Eleanor D. Daily measurements of 
basal metabolism, body temperature and pulse 
rate during a journey to the tropics (with 
1 graph in text). 

(7) Patwardhan, V. N., Chitre, R. G., and 
Sukhatankar, D. R. Studies in calcium, and 
phosphorus metabolism. Part VI. The ionic 
products of calcium phosphates in blood serum 
of rachitic infants (with 1 graph in text), 
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(8) Swam ina than, M, Nicotinic acid content of 

Indian foodstuffs. . . 

(9) Day, C. D. Marshall, and Shoune, K. L. The 
incidence of periodontal disease in the Punjab. 

' (10) Gupta, J. C., and Kahali, B. S. Genera 
pharmacology of Umbellatine, a new alkaloid 
isolated from Berberis wnbellata, Wall, and 
% Herberts insignis Hook. f. and its use in the 
treatment of oriental sore. 

(11) Ray, N., and Basu, U. P. Influence of phenols 
on phenol reagent. 

(12) Bose, A. N., and Ghosh, J. K. Studies on 
sulphanilyl-benzamide : toxicity and absorption. 

(13) Bose, B. C., and Mukerji, B. Use of tnchlore- 
thylene as an anaesthetic agent : an experimental 
study on laboratory animals (with 1 plate). 

(14) Cooray, G. H. Observations on malignant 

disease in Ceylon based on a study of 2,295 
biopsies of malignant tumours (with 2 graphs m 
text), ' . 

(15) Reddy, D. Govinda, and Rao, S. V. Raja. 
Blood and bone-marrow in pre-cirrhotic toxic 

• splenomegaly due to manganese (with 1 plate) . 

(16) Majumder, D. N., and. Das Gupta, C. R. 
Haematological studies in Silenus ( Macacus ) 
rhesus . Part I. The blood picture of the 
normal monkey (with 8 graphs in text). 

(17) Siddiqui, M. A. H., and Shah, M. A. Estimation 
. of stature from long bones of Punjabis. 

The following are the authors’ summaries and conclu- 
sions : — . 

(1) A study of the strains of cholera vibrio isolated 

from the 1942 Kunming epidemic with special reference 
to the existence of serological sub-types was conducted. 
Altogether 129 specimens from 110 cases of t 3 'pical 
clinical cases of cholera have been studied and from 
them 83 strains of vibrio have been isolated including 
two inagglutinable strains. Most of the strains have 
been tested against stock cholera serum, Inaba and 
Ogawa specific sub-type sera and it was found that 
out of 69 strains thus tested, 64 strains belonged to the 
Inaba sub-type (93 per cent) and 15 strains belonged 
to the Ogawa sub-type (7 per cent). The origin of the 
Ogawa sub-type has been discussed and the significance 
of the two serological types given. No * intermediate ’ 
type was recovered from the epidemic, but in going 
over some of the old stock cultures, two suggestive 
strains have been found. ^ 

(2) A detailed investigation on the suitability of 
biological tests for the detection of p3 r rogens in fluids 
used for intravenous injection has been carried out. 
Normal temperature variations in 100 rabbits has been 
worked out. The precautions, necessary for carrying 
out the hyperpyrexia test with accuracy, following 
injections of pyrogenic fluids in rabbits, have also been 
described. 

Two strains of pyrogenic organisms have been 
isolated from a sample of water from a public reservoir 
and their characters studied. 

A comparison of. the hyperpyrexia and leucopenia 
tests as carried out in rabbits using suspensions of these 
two organisms showed that while the former is a fairly 
satisfactory method of pyrogen estimation, the latter 
lias not been found suitable for tills purpose. 

(3) Even under optimum conditions the original 
Voges-Proskauer test is never so satisfactory as the 
Barrett test and the latter is best done after two days* 
or even one day’s incubation at 37°C. in glucose- 
phosphate or glucose-peptone medium. If it is desired 
to do the V.P. or Barrett test after the usual three days’ 
incubation, instead of after one day’s incubation 
g ucose-peptone of pH 8 should be used in place of 
glucose-phosphate medium. 

(4) From the results given in the text it appears that 
them is significant enhancement of diphtheria toxin 
production, using a veal infusion prepared in the manner 
described which favours the glycolytic production of 
sareolactic acid. Tins medium is inexpensive and can 
be easily prepared m any bacteriological laboratory. 
Observation over a prolonged period has shown that 
there is no marked seasonal variation in the results 


*(6) On a journey from San Francisco to India a 
woman whose basal metabolism was known to be 10 per 
cent lower in the tropics (Madras)' than in a temperate 
climate (New York and Boston) was measured daily 
with the purpose of finding out h<pw long an exposure 
to the tropics was necessar 3 r for this adaptation in heat 
production to be established. The measurements were 
made before rising in the morning, with a Benedict- 
Roth metabolism apparatus. The conditions through- 
out the journey were approximately uniform with 
respect to diet and activity and the # transition from 
comfortably cool to hot humid tropical climate was 
abrupt. 

On the first two days after exposure to tropical heat 
both the basal metabolism and oral temperature rose 
slightly. From the third da> f the metabolism began 
to fall and at the end of a week in the tropics was 

10 per cent lower than the average rate for this subject 
in temperate climate. During the second v'eek it 
fluctuated and fell slightly' more. The oral temperature 
did not return to this subject’s normal until the end 
of the second- week and it is suggested that the second 
week was a period of stabilization of the heat balance. 

These results are consistent with those of a similar 
experiment on himself reported by Martin, and support 
the hypothesis that the mechanism for this relatively 
slow. adjustment of heat production on entering the 
tropics, beginning, about the third day and not com- 
pleted for approximate^ one week, is reduced activity 
of the th^oid gland. 

A brief comparison is made of these tropical studies 
with laboratory studies by other workers on the effect 
of artificially regulated temperature changes. 

(7) The blood serum of 79 cases of suspected or 
frank rickets in infants and children were anafysed 
for calcium, inorganic phosphorus and total protein. 
Samples, of blood serum from 11 normal children were 
also similar^ anafysed. 

The concentration of Ca + -k , HPO* = and P0 4 
at pH 7.4 and the solubility products of [Ca ++ 1 X* 
[HPO<= ] and [Ca -f + ]* X [P0 4 =:]* were calculated 
from the data. 

It was found that the pK s.p. values of CaHPO« in 
rachitic cases were over 5.7 in 77 out of 79 cases, 
whereas in only one out of 11 non-rachitic children was 
the value above 5.7. With regard to the pK s.p. of 
Ca 3 (P0 4 ) 2 77 out of 79 cases had values above 23.0 
showing undersaturation whereas in two cases out of the 

11 non-rachitic children the blood was undersaturated 
with respect to this latter salt. 

(8) The nicotinic acid content of about 160 food- 
stuffs has been determined by an improved chemical 
method using the cyanogen bromide and aniline reagent. 

Of the foods tested, dried breweris yeast, liver, rice 
polishings (from raw paddy) and pea-nuts are rich 
sources. 


Meats^ of various kinds are good sources and fish 
a fair source of nicotinic acid. 

Among the. cereals, whole rvheat, unmilled rice, whole 
barle>% parboiled rice and pearl millet are good sources 
containing 2 to 3 times as much nicotinic acid as white* 
flour, maize, oatmeal, certain millets and raw milled 
nee. Maize, which is known to be associated with 
pellagia, gave a low Value,* but similar low values were 
also obtained for white flour, oats, milled raw rice and 
certain .millets. Italian millet contained only half as 
much nicotinic acid as that found in whole maize. 

Cow's milk, eggs, fresh vegetables and fruits are in 
general poor sources of nicotinic acid. 

i,i?LT he A nc i deRce ,. of gingivitis and pyorrhoea in 
hospital patients, police constables and school children 

fnnnrf *Tp» a3 been “vestigated. Both conditions were 
found to be very common. The frequency of gingivitis 

that e the d linpr 3ge an * ^ of P} r ° ri ' hcE & increased, so 
that the latter appears to be a later stage of the former 

c ;^w P - 'u S* age eroup 21-30, the incidence was 

females * qUeSti ° D ' 

? 0f P eriodo ?tal disease was similar in 
a egetgnans and non-vegetarians, ^ 
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(10) Umbellatine , like berberine, is not a proto- 
plasmic poison. 

It has a specific inhibitory action on the growth of 
Leishmania tropica — the causative organism of oriental 
sore. 

It has a depressant action on the cardiovascular 
system. The. heart is depressed directly. Blood vessels 
are dilated directly and also perhaps by stimulation of 
the parasympathetic vasodilator nerve-endings. 

The smooth muscles of spleen, intestine, uterus and 
bladder are stimulated. In some of these the action 
seems to be due to the stimulation of the para- 
sympathetic nerve-endings of the muscles concerned. 
Respiration is depressed and bronchi constricted. 
Umbellatine has been used with success in the treat- 
ment of oriental sore. 

. The pharmacological actions of Umbellatine are 
similar to those of berberine but more intense except 
in producing cardiovascular responses which are less 
than those caused by berberine. 

Salts of Umbellatine are less soluble than the base 
itself. With urea a more soluble product has been 
obtained. 

(11) The behaviour of phenols with phenol reagent 
is dependent on the nature and position of the substi- 
tuent in the phenol molecule. Nit.ro group, when 
present in the para position, does not reduce phenol 
reagent, whereas the hydroxy group in the same position 
enhances the reducing capacity to a very considerable 
extent. 

P-chloro-m-cresol, p-cresol, m-cresol, and p-chloro- 
phenol can easily be estimated in solution with a phenol 
reagent. 

(12) The results obtained indicate, that sulphanilyl- 
benzamide is free from undue toxicity, and that it 
appears to be better tolerated than sulphanilyl-guanidine 
(c/. Marshall ct at., 1940). Absorption from the gastro- 
intestinal tract of mice seems to be fairly rapid as 
shown by the disappearance of the drug within four 
hours. In mice sulphanilyl-benzamide reaches a 
moderately high concentration in the blood a half to 
one hour after administration, very similar to that 
produced by equimolecular proportions of sulphanil- 
amide at the same interval after administration. The 
concentration of sulphanilyl-benzamide, however, tends 
to be maintained at a steadier level than is the case 
with sulphanilamide. From column 7, table II, it is 
evident that the percentage of conjugation in the case 
of sulphanilyl-benzamide is much lower than that in the 
case of sulphanilamide, when the drugs are administered 
in low dosage (0.1 mg./g.). In rabbits it was found 
that the drug did not reach as high a concentration 
in the blood as in mice, but the figure obtained 
indicated a fair degree of absorption. 

(13) A comparative study of the ancesthetic and toxic 
action of ‘ trilene \ trichlorethylene, chloroform and 
ether has been made on mice, guinea-pigs and rabbits. 

In ancesthetic properties, * trilene * and iriclilore- 
thylene showed certain characteristics common to both 
chloroform and ether, but muscular relaxation was 
almost as imperfect as with nitrous oxide. . "" 
Both * trilene * and trichlorethylene are less toxic than 
chloroform, but ether proved to be safer than either 
of them. The anaesthetic dose of 1 trilene * and 
trichlorethylene is slightly greater than that of chloro- 
form but is much less than that of ether. 

Favourable features of trichlorethylene anaesthesia are 
its rapidity of action, its analgesic effect and relative 
absence of early fatal accidents. Its chief disadvan- 
tage is its failure to produce complete muscular 
relaxation, and when this is required, resort must be 
had to supplementary ether anaesthesia. In view of 
observed toxic effects on the kidney and lung after 
administration of heavy doses of trichlorethylene, it 
would be injudicious in the present state of our 
knowledge to use trichlorethylene in cases where 
prolonged anaesthesia is required. ^ 

No difficulty was experienced by the authors m 
inducing anesthesia in animals without the use of 
special apparatus. 


(14) Although the. incidence of malignant disease 
cannot be accurately estimated it appears to be suffi- 
ciently common in Ceylon to warrant further study. 

Out of 10,880 consecutive biopsies 2,295 or 21.3 per 
cent showed evidence of malignant disease. The 
incidence of malignant tumours in biopsy material does 
not differ much from that recorded in India. 

The primary carcinoma constituted 79.1 per cent of 
the malignant tumours and arose in 31 different sites. 
A high incidence of carcinoma in biopsy material was 
noticed in the following organs : the generative organs 
in both sexes (44.2 per cent), the cervix and penis alone 
(17.4 and 13.6 per cent respectively), the buccal cavity 
(15.1 per cent), skin (13.6 per cent) and the breast 
(9,6 per cent). The gastro-intestinal tract including the 
liver contributed only 3.4 per cent. 

The predominating histological type was the 
squamous-cell carcinoma. 

Although, as in other countries, females were seen to 
be more frequently affected, there was not much 
disparity in the sex incidence on account of the high 
incidence of cancer of the penis. 

Our figures regarding racial incidence indicated only 
that people who were better informed of cancer sought 
hospital treatment at an early stage of the disease and 
did not wait till the carcinoma was inoperable or so 
obvious that a biopsy was rendered unnecessary. 

The maximum incidence of carcinoma in both sexes 
appeared to be in the ten-year age-groups from 45 to 
54, which is earlier that occurs in Japan, most European 
countries and the United States of America. The 
explanation for this is probably to be found in the 
fact that the expectation of life in the population of 
Ceylon is lower than that of the other countries. 

Carcinomata occurring at certain primary sites have 
been discussed more fully. Some of the unusual 
features noticed were : — 

(a) A very high incidence of carcinoma of the cervix 
and penis in biopsy material. 

(b) The greater prevalence of certain types of 
tumours, such as the chorion epithelioma and the 
malignant melanoma, in Ceylon as. compared with 
other countries. 

( c ) The greater frequency of malignant changes 
found in ovarian cysts, thyroid and prostate 
glands. 

( d ) The tendency for ovarian cancer to occur in 
women between 25 and 34 years. 

( e ) The tendenc}' for a large proportion of skin 
cancers to arise from chronic ulcers. 

Malignant tumours of connective tissues (the 
sarcomata), lymphoid tissue and a group which, on 
account of its rarity, has been called f special tumours' 
have been discussed. Sarcomata occurred in younger 
age-groups than the carcinomata and its incidence was 
found to correspond to that of Western countries and 
was much lower than that in India. Tumours of the 
lymphoid tissue also occurred in- the young. The 
retinoblastoma was the most prevalent amongst the 
rare malignant tumours. 

Malignant tumours in those under 20 years of age, 
which formed 5.2 per cent, have been discussed in 
respect to their incidence during infancy, childhood, 
p re-sexual and . sexual periods. The more prevalent 
types characteristic of each of these periods have been 
indicated. The eye appeared to be more frequently 
involved than the other organs in this group. 

Probable factors governing the causation of cancer in 
certain situations have been suggested. Our study has 
indicated that the controllable carcinogenic factor, viz, 
continued irritation, operated on particular sites such 
as the # cervix, oral cavity, penis and skin. This con- 
sideration brings a large proportion of cancers in Ceylon 
(59.7 per cent of the carcinomata in our series) under 
the group of preventable diseases. 

The control of cancer in Ceylon does not appear to 
be so complex as in other countries, as a large propor- 
tion of the carcinomata (59.7 per cent in our series) 
arose in sites, which, on account of easy accessibility, 
were amenable to either surgical treatment or radium 
therapy. The difficulty, however, was the late arrival 
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of cases to hospitals as shown by this study. Only 161 
of the 2,295 malignant tumours (7 per cent) could be 
regarded as early malignancy or pre-cancer. 

The results that could be achieved by. any form of 
therapeutic procedure is therefore necessarily limited. 
The general public should be enlightened regarding the 
intimate nature of the signs and symptoms which may 
mean cancer. The potential danger of neglecting a 
vaginal discharge, a sore on the penis, a wound or ulcer 
on the leg, a carious tooth or a polypus, and the 
relationship that these conditions bear to malignant 
disease should form a part of the educational 
propaganda in a campaign against cancer. 

Whether a large "proportion of sufferers from 
malignant disease are first seen by ayurvedic practi- 
tioners is a question which deserves investigation. 
While conducting an inquiry of this nature we must 
not fail to perfect our own organizations. Instruction 
in the early diagnosis of cancer should be an important 
feature in our medical curriculum and the necessary 
equipment for such diagnosis should be made available 
to every medical man. 

Our hospital case records should be complete and 
should in every case include the reports of histological 
examinations. As the efficacy of any therapeutic 
procedure for malignant disease could only be judged 
by periodic examination of the patient, there should 
be a follow-up system whereby a cancer patient may 
be observed for at least 5 years after treatment. 

These measures involve a great deal of perseverance, 
energy, patience and money. The sacrifice, however, 
will not be too great if we can be satisfied that a 
real gain has been made against a disease which has 
so stubbornly resisted the continued attack of sanitary 
science, bacteriology, chemistry, physics and even 
surgery. 

(15) A detailed study of blood and bone-marrow 
changes in rabbits has been made after administering 
repeated small doses of manganese chloride. 

In addition, to degenerative changes in the liver and 
spleen, toxic necrosis of the bone-marrow cells was 
observed, but of a lesser degree. 

The haemoglobin content of the blood and the peri- 
pheral blood cell counts were found unaltered, in spite 
of the damage to the bone marrow and fibrotic changes 
in the spleen. 

Reparative fibrotic changes seen in the liver and the 
spleen were not. in evidence in the bone marrow. 

. Experimental induction in rabbits, of a clinical condi- 
tion similar to Banti’s sjmdrome, with a toxic substance 
of the nature of manganese chloride is not possible, 
since only hepatic cirrhosis and fibrotic splenomegaly 
without anaemia were produced. 

(16) The hsematological findings based on a large 
number of observations in 59 S . (M.) rhesus monkeys 
are given. A comparison is made with similar findings 
in M. mulatto, and M. sinicus. 

(17) .Figures to estimate stature from measurement 
of a single long bone in Punjabis have been worked 
out after examining the bones from 220 extremities. It 
is concluded that the stature can be estimated with the 
help of these figures to within an error of U inches at 
the most, an error which is just over 2 per cent. A 
chart to serve as a ready reckoner of heights from 
the measurements of individual long bones has been 
prepared for use by .medico-legal officers in the Punjab 


Cross-Infection by Dust 

(From the British Medical Journal , 

6th May, 1944, p. 624) 

Next to chemotherapy the study of cross-infecti 
nas been perhaps the most notable feature of medii 
progress during tlie war, and it is a study in whi 
tins country has led the world. The proof that o 
patient has. infected another often depends on t 
closest possible identification of the micro- organisi 
recovered from each of them, and is therefore possil 
in infections due to common species only when the 


are divisible into many serological types. Unfor- 
tunately from the point of view of specific immuniza- 
tion, but very fortunately for the purposes of 
epidemiological study, there are two important species 
of which this is true. Just as the serological, typing 
of the pneumococcus is a product almost entirely of 
work in the U.S.A., so that of limmolytic streptococci— 
apart from tlie* broader method of grouping devised by 
Lancefield — is entirely the work of an Englishman. 
No survey of this subject is complete without a tribute 
to the work of the late Frederick Griffith, to which 
the achievements of others in tracing the migrations 
of hmmolytic streptococci are entirely due. The 
knowledge so gained of cross-infection, particularly in 
surgical wards dealing with wounds and burns, and in 
E.N.T. and fever wards, has posed a problem to which 
the answers are still being found, though many have 
yet to be applied. It is an indication of the importance 
attached to this subject that two of the M.R.C. War 
Memoranda are devoted to it, no. 6 dealing solely 
with the problem as it affects surgical wards, and no. 11 
published and reviewed in these columns only a few 
weeks ago, embracing cross-infection of all kinds. 

There are two principal ways in which cross-infection 
can occur : through the air and by contact, either direct 
or mediate. The second of these routes embraces 
every kind of failure- in aseptic technique, including 
some which were unsuspected until recently and 
unprovided for in usually accepted rules. By no means 
eveiyone yet appreciates the infectivity of a patient’s 
skin at some distance from his wound, of apparently 
unsoiled outer dressings or of the outer surface of a 
soiled plaster, or the capacity of hsemolytic streptococci 
for survival on all manner of objects used by an 
infected patient. On the other hand, an . even more 
striking fact brought fully to light only in the past 
three years is the degree and persistence of infection, in 
ward dust. All observers who have studied this quanti- 
tatively agree in their findings that dust from wards 
where there are patients with hoemolytic streptococci 
infections may contain hundreds of thousands or even 
millions of these organisms per gramme. They are 
also known to survive in this medium for long periods; 
while a substantial number will certainly survive under 
favourable conditions for a month; a few survivors -in 
naturally infected dust kept in the dark have been 
observed by L. P. Garrod after a lapse of over six 
months. The production of such dust is still something 
of a mystery even to those best acquainted with it. It 
consists mainly, as does all domestic dust, of particles 
of wool or cotton, and man}' of these are evidently 
contaminated with infected wound exudate or throat 
secretion. However produced, it remains an obvious^ 
menace, accentuated whenever it is scattered into the 
atmosphere by bed-making or floor-sweeping. One 
important question which remains unanswered is how 
much cross-infection in the average ward is due to dust 
and how much to some form of contact. In other 
words, have we to concentrate on purifying the ward 
atmosphere or on improvement in aseptic and general 
nursing technique ? This is by no means easy to 
answer, as may be gathered from a careful study 
recently made by Edward. This comprised quantitative 
bacteriological examinations of dust at intervals of a 
week for six months in two wards, one for E.N.T. and 
eye cases and the other a children’s ward, together 
with regular swabbing of throats and any septic lesions 
in the patients and staff. The numerous haemolytic 
streptococci recovered were typed, and the types found 
in the dust were usually those with which one or more 
patients were known to be infected. On the other 
hand, there sometimes appeared in dust a fresh type 
which had not been isolated from any patient, presum- 
ably having been introduced from without by a patient 
attending for a dressing. * In spite of 'this veiy close 
method of observation,, and of the occurrence of numer- 
ous cases, of hospital infection, no conclusive evidence 
was obtained of its transmission by dust. 

, Berhaps the clearest evidence hitherto forthcoming of 
the proper apportionment of blame to dust and conta- 
gion respectively, at least in one type of ward, is to 
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be found in the paper by Joyce Wright, R. Cruickshank 
and W. Glinn in this issue of the Journal . . There is, 
as is now well known, one method of dealing with the 
dust danger which can be applied anywhere, regardless 
of hospital structure or the absence of up-to-date 
cleaning facilities, and this is the use of oil to make 
dust particles sticky, so that they undergo agglutination 
*on the floor instead of remaining easily dispersible in 
■the ail*. This treatment was applied with the utmost 
thoroughness, not only to the floor — which alone was 
‘almost without effect — but to almost every fabric 
article in the ward, notably the bedclothes and the 
patient’s garments. . An identical ward, also accom- 
modating patients with measles, was not so treated. In 
the oiled ward total counts of bacteria and haemolytic 
streptococci in the air during bed-making and sweeping 
were reduced by about 91 and 98 per cent respectively, 
both from counts previously obtained in the same ward 
and those which continued to be obtained in the control. 
The incidence of infection by the Type 6 haemolytic 
streptococcus then prevalent in both wards was only 
18.6 per cent, whereas in the control it was 73.3 per cent, 
and the frequency of otitis media was 2.8 per cent, as 
against 14.3 per cent in the control. This is clear 
evidence that under these conditions dust is a major 
factor in cross-infection, and the demonstrated infec- 
tivity of various ward articles can account for only a 
small fraction of the troubles to which such wards are 
subject. Valuable as this evidence is, it should perhaps 
be accepted as applicable only to wards for infections 
confined to the respiratory tract. Where wounds are 
concerned, contact may possibly play a greater and dust 
a lesser part, although it is hard to believe, in view 
of these very definite findings, that dust can ever be 
unimportant. 

This paper is one of three which deal with different 
aspects of the same subject. That the oiling of floor 


thus be impregnated with any desired amount of oil 
leaving a fluid from which no surplus oil has to be 
recovered. Cotton requires somewhat more complex 
treatment, but on the same principle. If, as seems 
probable, this process comes to be recognized as an 
essential safeguard in^ many hospital wards, these 
authors’ instructions will no doubt be widely followed 
in the future. * 


Treatment of Cerebral Malaria 

(From the British Medical Journal, ii, 

5th August, 1944, p. 181) 

Lieut.-Colonel J. M. Rogan, m on, writes 
During recent months certain contributions on 
malaria have appeared in the Journal which have appa- 
rently been written by authors with limited experience 
of this disease. Although these contributions have 
added little or nothing to existing knowledge, they have 
in the main been helpful to those who are encounter- 
ing malaria for the first time. This cannot be said 
of the article by Surg. Lieut. Sneddon ( Journal , 1943, 
2, 814), reporting a fatal case of cerebral malaria, in 
which the commentary on treatment is seriously 
misleading. 

Dosage of quinine 

The author records the administration of intravenous 
quinine in a dosage of 10 gr. daily, and comments that 
this dosage was higher than the 5 to 7 gr. daily advo- 
cated by Manson-Bahr (1942), leaving the impression 
with the reader that 10 gr. daily should be adequate 
for the treatment of cerebral malaria. It may be 
useful to present in tabular form the recommendations 
of various authorities on the optimum dosage of quinine 
in that disease. 
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Initial dose 

i 

| Subsequent dosage indicated 

1 . Authority 

Preparation ; 





| Grains 

Route 

Amount 

Route 


: 

■ ■] 

Field (1938) . • . . 

Quinine dihydrochlor. 

74 

I.V. 

104 grains; up to total of 

I.M. 


104 

I.M. 

30 grains in 24 hours. 


Manson-Bahr (1940c) 

jj tt 

10 

I.V. 

‘Free and frequent adminis- 
tration of quinine.’ 

Not stated. 

Manson-Bahr (1940b) 

n it 

i 15 

if 

Not stated 

. . 

Manson-Bahr (1942) 

it, >» 

5-7 

ft 

5-7 grains daily 

I.V. 

Napier (1943) 

Quinine dihydrobrom. 

10 

if 

Repeat 10 grains a few hours 

it 




later; intravenous thcrap 3 r 
may be needed for 2 days. 



Noclit and Mayer (1937) 

Quinine dihydrochlor. 

74 

74-15 

I.M. 

| Not stated 

•• 

Rogers and Megaw (1942) . . 


74 

I.V. 

” a . 

» * 

Stitt' (1942) 

Quinine bmnirate 

10 

tt 

Not more than 30 grains in 
24 hours. 

I.V. 


alone may be useful in living-rooms as distinct from 
hospital wards is evident from the interesting experi- 
ment made by Lieut.-Colonel Anderson and his 
colleagues in two Army barracks. Floor oiling in one 
of these was accompanied by a striking diminution in 
the frequency of respiratory infections, and the signi- 
ficance of the figures obtained seems unquestionable m 
view of the care evidently taken to provide an exact 
control, and to observe and record in both units accord- 
ing to the same plan. That those responsible for 
cleaning liked oiling as a system, apart from its benefit 
to health is an encouraging fact. A third paper is by 
three members of the staff of. the British Launderers’ 
Research Association Laboratories, who were invited to 
ftfidv the oiling of fabrics with a view to devising an 
eSmi^l process which would be feasible in any 
laundry. In this they have well succeeded, since t 
anneara that by adding a small amount of a cationic 
, tlle oil jn an oil-in-water emulsion can be 
caused 6 to be wholly absorbed by wool. Blankets can 


It will be noted that’ the recommendations above 
are far from consistent. Though they may each have 
given satisfactory results in the particular conditions 
in which they were used, their diversity makes it diffi- 
cult for the novice to decide on the correct line of 
treatment. In general jt may be stated that the amount 
of treatment required will vary in inverse ratio to 
the amount of immunity possessed by # the patient. 
Thus considerably large doses of quinine may be 
required for the majority of Europeans and Americans 
who usually possess little or no acquired immunity, 
than for patients living in endemic areas, who may 
possess partial immunity. ' - 

Recent recommendations 

Since the outbreak of the present war large numbers 
of Allied troops with attendant medical services have 
been deployed in highly malarious areas,' providing an 
unprecedented opportunity for the study of malaria 
in general and of its neurological complications ’in 
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particular. The following simple directions have been 
compiled from the most recent recommendations of 
the Allied forces on the treatment of cerebral malaria, 
and are founded on the experience gained before and 
during the present war. They are applicable to any 
case occurring in the adult male. 

Drug of choice : Quinine dihydro chloride. 

Route : Intravenous. , , . , 

Rate of injection : Very slow. Maximum speed 
1 minute per grain; optimum speed 2 to 4 minutes per 
grain. 

Initial dose : 6 to 10 gr. 

Dilution: Minimum 6 gr. in 10 c.cm. 

Diluent : Distilled water or normal saline if 10 c.cm. 
is used. Normal or glucose saline for larger quantities. 

Subsequent dosage : 6 gr. 4 to 6-hourly, not exceed- 
ing a total of 30 gr. in 24 hours, or 10 gr. 8-hourly, 
until recovery from coma occurs and satisfactory oral 
administration is possible. . 

Intramuscular mepacrine as an adjuvant to intra- 
venous quinine may give good results in the hands of 
those familiar with its use. I wish to emphasize the 
necessity for preserving with intravenous quinine m 
comatose cases even though the prognosis appears hope- 
less. This is well illustrated in a case reported by 
Whitehill (1943). Whitehall's patient was in coma for 
approximately 3i days, excluding a lucid interval of 
1J days, and, although the coma was complicated by 
an acute malarial nephritis, recovery ensued after a 
total dosage of 75 gr. of intravenous quinine had been 
given. 

Points for comment 


scarlet fever, pneumonia) late tuberculosis, diabetes 
mellitus, enteric fever, and malignant tmnour~to 
mention only a few 7 — have been incriminated from time 
to time. Recent vaccination also has been shown to be 
a cause. In addition there are people, very few it is 
true, wdiose sera appear to be 1 labile 1 in that they 
give false positive reactions without apparent reason. 

In most of the above conditions the W.R. remains 
positive only for a comparatively short time^ and tests 
repeated over a period of three months will usually 
show a weakening of the reaction or return to 
negativity. As a general rule, therefore, one should not 
diagnose syphilis on serum reactions alone unless they 
remain positive for at least three months. Meantime, 
a complete clinical examination of the patient should 
be carried out, including radiography of the heart and 
great vessels and examination of the cerebrospinal fluid. 

The term * weak positive 1 should never be used. A 
1 doubtful * reaction is one which is neither positive nor 
negative, and, except in an established case of syphilis 
should merely serve as an indication for further 
investigation, both clinical and serological. A negative 
reaction does not exclude syphilis. The serum of a 
syphilitic patient gives a negative reaction in the first 
few days after the appearance of the sore, and ^ not 
infrequently in the late stages of syphilis and especially 
in tabes dorsalis, not to say in syphilis w r hich has been 
insufficiently treated. 


Intestinal Amoebiasis 


There are two other points in Surg. Lieut. Sneddon’s 
article which are worthy of comment : 

1. Use of intravenous salines . — A not infrequent 
terminal event in cerebral malaria is pulmonary oedema, 
and caution should always be exercised not to give 
more intravenous saline than is necessary, and to give 
it slowly. The administration of fluids through a 
Ryle’s tube passed into the stomach and connected 
to a drip apparatus has been recommended by Lieut.- 
Colonel G. A. Ransome, ia.m.c. (personal communica- 
tion). It is advisable to nurse patients in a semi- 
recumbent position lather than dead flat, in order to 
prevent hypostatic congestion. 

2. Lumbar puncture . — This should be carried out as 
a routine in coma. A certain proportion of cases of 
cerebral malaria suffer from cerebral oedema with a 
raised C.SF. pressure, and, in these, improvement 
may foltow the judicious removal of G.S.F. Further, 
in malarious areas cases of cerebrospinal meningitis 
may suffer simultaneously from malaria. The dual 
pathology . may here easily be missed unless a lumbar 
puncture is carried out. 

In conclusion I w T ould like to express my emphatic 
concurrence in Surg. Lieut. Sneddon’s statement that if 
treatment is to be successful it must be prompt. . More 
than any other factor in the management of the case, 
the prognosis' in cerebral malaria depends upon the 
speed with w 7 hich the diagnosis is made and treatment 
instituted. 


How to Interpret the W.R. 

(From the British Medical Journal f i, 

10th June, 1944, p. 801) 

. A. positive WJR. carried out by a reliable pathologis 
is confirmatory evidence of syphilis if a patient ha 
clear-cut signs of the disease. In the absence oj sign 
of f l/phtlis no positive scruvi test, no matter by whon 
tt %s done , even if it is positive on a second specimen 
m itself justifies institution of antisyphilitic treatment 
Quite a number of pathological conditions— raostb 
tropical diseases and therefore not likely to be met wit! 
m t us country-may be responsible for false positive 
reactions. But such conditions as glandular fever 


(From the Lancet J i, 17th June, 1944, p. 793) 

Amcebic dysentery, or more properly intestinal 
amoebiasis, flourishes when sanitation is defective and 
especially in warm countries where defective sanitation 
is associated with a prolific fly population. Large 
numbers of men are returning to this country from 
such areas and many of them are likely to be harbour- 
ing Entamoeba histolytica . Some of these men have 
had frank bacillary dysentery; others have had clinically 
obvious attacks of amoebic dysentery. Yet others may 
give no history of such attacks but still he infected 
with E . histolytica; they may or may not develop 
clinical attacks of the disease later, but in either case 
they remain infected for many years, and, even more 
important, they are infective to others. It is these 
persons, passing cysts, who are responsible for the 
maintenance and spread of the infection in man. Such 
are responsible for some of the autochthonous cases of 
•amcebic dysentery encountered from time to time in 
the United Kingdom among the civil population. It 
is salutary to recall that in 1917 examination of the 
stools of 206 men called to the colours, who bad not 
previously been out of Great Britain, showed that 
3.9 per cent harboured E . histolytica . This figure was 
based on a single stool examination, and if three or 
more specimens had been examined from each case the 
figure would probably have been much higher. None 
of these- men gave any history of dysenteric attacks; 
nevertheless, feeding experiments on kittens with cysts 
from one of the cases showed them to be-of an actively 
pathogenic tj^pe. 

The apparent absence of pathogenicity of the parasite 
in some human cases and its modification in others has 
been the subject of much speculation. The asymp- 
tomatic carrier of E , histolytica , or as he is less happily 
called, the cyst passer \ invariably has lesions in the 
mucosa and sub mucosa of the large bowel, but these are 
insufficient in number and extent to give rise to gross 
clinical signs. Faust, discussing the variable effects of 
amoebiasis on the host, suggests that if but a small 
number of viable cysts are swallowed the scanty para- 
sites emerging from them have little opportunity of 
coming into contact with the mucosa of the large 
bowei and infection may not result at all; irritability 
. SP® bowel with rapid passage of its contents mav 
similarly prevent the amoebic becoming established 
1 aust expresses the view that people in mildly endemic 
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areas are probably often exposed to small infecting 
doses of viable cysts but these nmy be unsuccessful 
in colonizing the bowel. Frequent exposure to a large 
number of cysts, on the other hand, affords suitable 
conditions for the development of heavy infections 
among a population. There is some experimental evid- 
ence that strains of E. histolytica do vary in viru- 
lence, but no evidence that any are non-pathogenic. 
Virulence of a strain may be enhanced experimentally 
in animals. by rapid subpassage, and Faust holds that 
this may explain the mpidity with which an epidemic 
of the disease in man may develop once heavy initial 
infection has been provided. Nevertheless, in addition 
to being a qualitative disease, dependent on the viru- 
lence of the infecting strain, amoebic dj^senteiy is a 
quantitative disease. Its clinical manifestations are 
proportional to the levels in the gut at which the 
amoebic lesions occur, their numbers and extent, and 
the depths of their penetration into the gut wall. In 
the case of a light infection established well down in 
the large bowel, clinical evidence of the infection would 
be insignificant; but where there is a more massive 
infection higher up, in the caecum, then amoeba) from 
the lesions are carried down in the bowel and colonize 
its whole length; in such cases frank dysentery results 
from the increase in number and extent of the lesions. 
There is no evidence of racial or group tolerance to 
this parasite but long infection tends to establish a 
host-parasite equilibrium and clinical manifestations of 
the para situation diminish. Coinmonl 3 r overlooked 
results of an infestation are appendicitis and a general 
colonic upset, often associated with digestive disturb- 
ances akin to those attributable to a peptic ulcer. The 
complication of embolic spread of # the parasites into 
the portal circulation from the gut is only too obvious 
when a definite amoebic liver abscess develops; but 
there is reason to believe that not every case where 
such spread_ occurs terminates with a frank abscess. 
The liver tissue seems to possess some anti-amoebic, 
action; thus in experimental gut infections in dogs 
fresh raw liver, or freshly expressed liver juice, will 
sometimes act as an amoebistatic or even an amoebicidal 
agent when given either by mouth or as a high reten- 
tion enema. Parenteral injections of filtered freshlj r 
extracted liver juice or commercial liver extracts are 


ineffectual. 

Though steady progress has been made in the 
development of new drugs for the treatment of ainoe- 
biasis, the position is not yet satisfactory. No single 
drug will eradicate more than a certain proportion of 
infections, and it is usual to combine a number of 
drugs in an endeavour to obtain sterilization. Even 
then there is no combination of drugs which provides 
a guaranteed cure, and there is abundant need to 
explore new fields of therapy. Emetine lydrochloride 
is the only known satisfactory drug in the treatment 
of amoebic hepatitis and amoebic liver abscess. Its 
efficacy in amcebiasis of the gut is limited to control 
of the acute symptoms. This is a point which deserves 
emphasis, for there is an unwarranted tendency to push 
the drug to the limit of tolerance and repeat the 
procedure unduly. A few daily intramuscular injec- 
tions of emetine hydrochloride in doses of gr. 1 will 
achieve as much as bigger or more protracted dosage- 
arrest of the acute attack. There can be no justifica- 
tion for the 100-200 injections of emetine which some 
sufferers from the disease have endured. The end- 
result of unnecessary and excessive emetine adminis- 
'tration may well be the development of an infection 
resistant to all drug therapy and evidence of emetine 
poisoning. After the attack has been brought to an 
end by judicious and conservative dosage, sterilization 
of the intestinal infection should always be attempted 
by the concerted use, over a period, of a variety of 
drugs among which chiniofon retention enemas, 
together with an arsenical preparation such as acetarsol 
or carbarsone and an emetine compound such as 
emetine-bismuth-iodide or /Auremetme’ by mouth, 
usually find a place m this country The . prospects 
of radical cure are good, particularly if ineffective 
over-treatment has not previously been indulged m. 


Hepatitis After Transfusion 

(From tjie British Medical Journal , ii, 

26th August, 1944, p. 279) 

Transfusion of whole blood has never been a 
procedure entirely free from risks. Reported mortality 
figures from the operation have varied in different 
series from 0.1 to 1 per cent. Death has usually been 
due to renal failure after Inemolytic crises or to heart 
failure from circulatory overloading. Less severe 
reactions— hsemolytic, pyrogenic, and allergic— and non- 
fatal vascular accidents also occur. The administration 
of blood products — plasma and serum— is not attended, 
other than in exceptional circumstances, by haemolytic 
reactions; but the other above-mentioned dangers 
remain. Another transfusion hazard is now being 
reported alid must be seriously considered. Hepatitis 
is occurring after the use of certain batches of human 
serum and plasma. This danger was anticipated by 
the Ministry of Health, whose medical officers a year 
ago published a memorandum on this 1 homologous 
serum jaundice \ Up till then the condition had been 
recognized chiefly after yellow-fever vaccination, the 
virus being suspended in human serum. Such reports 
had come from this country, South America, and the 
U.S.A. Hepatitis was also known to occur after the 
injection of serum from a measles convalescent, and, 
latterly, also after the injection of plasma from a 
mumps convalescent. In the last year the condition 
lias been seen, and in some cases reported, after trans- 
fusion of serum and plasma. Bradley, Lou tit, and 
Maunsell make a further contribution to this story in 
our present issue. 

In one or two instances jaundice after transfusion of 
blood' alone has been seen. It is, however, more difficult 
to be certain of the diagnosis in such bases. Batches of 
plasma and serum can be incriminated because multiple 
cases occur after their use; more or less homogeneous 
material has been given to many recipients. This does 
nob obtain with whole-blood transfusion, which is a 
much more individual affair. Unless a single donor’s 
blood on repeated occasions results in jaundice of the 
recipient, it is impossible categorically to. aver that 
his blood carries a hepatotoxic agent; such a donor 
has not yet been reported. If he does exist — and lie 
probably docs — then his plasma or serum could easily 
make a large pool icterogenic. Very small quantities 
even of pooled material are effective, though the dose 
and route of administration seem to bear no relation 
to the severity of the resulting hepatitis. This homo- 
logous serum jaundice is probably closely related to 
post-arsphenamine jaundice, also very prevalent at 
present. Contamination of syringes with human 
material from previous use has been suggested as the 
cause of this. ‘ Its relation to infective hepatitis is less 
clear. There is some evidence that an attack of homo- 
logous serum jaundice or post-arsphenamine jaundice 
confers no immunity to infective hepatitis, and vice 
versa/ The cause of homologous serum jaundice is 
therefore unknown. A virus setiolog3 r has been 
postulated : MacCallum and Bauer conclude from their 
experiments that the evidence * is not inconsistent with 
the view that the agent is capable of multiplying in 
tissue culture \ 

Although series of cases are now being published, the 
cause of jaundice must have been misinterpreted in 
many more. The latent period before the onset of 
jaimdice and the accompanying s 3 r mptoms is long — 40 
to 160 days; thus the connection with previous trans- 
fusion may be missed. The clinical picture and the 
biochemical findings are usually indistinguishable from 
those of infective hepatitis. Most of the cases occur- 
ring may well be masquerading under this diagnosis. 
Although like infective hepatitis, the condition is 
usually mild and of short duration, there is an impres- 
sion that the mortality is higher; for example, among 
about 200 probable cases, not including yellow-fever- 
vaccine jaundice, there have been 13 deaths. In most 
of the transfusion cases, in contradistinction to the 
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vaccine and convalescent-serum cases, it lias been diffi- 
cult or impossible to ascertain the batch of serum or 
plasma responsible for the condition. This is mainly 
because the batch and index numbers oi the materials 
used have not been entered on the patient’s case sheet. 
As yet, human serum and plasma processed for trans- 
fusion are not covered by the Therapeutic Substances 
Act, the terms of which would require such details to 
be recorded. As soon as the war is over steps will 
have to be taken to bring such transfusion materials 
within the scope of the Act. In the meanwhile much 
can be done to prevent the widespread distribution 
of incriminated batches. Due caution should be ob- 
served as regards the transfusion of serum or plasma; 
if available, blood should be given rather than serum 
or plasma, and unless there are strong indications . for 
the latter ( c.g . h®mo concentration) . So far as possible 
any one case should be transfused with serum or plasma 
from one batch only; careful records of batch and 
index number?, of materials given should be kept volun- 
tarily by medical officers performing transfusions; and 
a follow-up should be made for at least 4 months on 
all cases transfused. The appointment for each hos- 
pital or group of hospitals of a full-time transfusion 
officer, whose duties would include the keeping of the 
records and the supervision of the follow-up, would 
facilitate this process. When hepatitis cases are dis- 
covered through the follow-up they should be notified 
to the Regional Transfusion Officer, together -with the 
index numbers of the blood, serum, or plasma given. 
In this way the Regional Transfusion Officer would be 
able to arrange for the removal from circulation of 
icterogenic batches. 


Prevention of Jaundice Resulting From 
Antisyphilitic Treatment 

By M. H. SALAMAN 
D. I. WILLIAMS 
A. J. KING 
and, 

C. S. NICOL 

(Abstracted from the Lancet , ii, 1st July, 1944, p. 7) 


with microcrystalline sulphathiazole than with any 
treatment previously tried. 

Only one, patient treated with microcrystalline sulpha- 
thiazole developed sensitivity. 


Jaundice in Syphilitics 

(From the Lancet, ii, 15th July, 1944, p. 91) 

By HUGH CLIME 

There is now much evidence that the occurrence 
of jaundice in syphilitics is due to an infective agent 
which may be conveyed from case to case by means 
of the syringes used in treatment, if these are inade- 
quately sterilized. 

The clinic with which I am associated^ is a small one, 
and we have always been able to sterilize our syringes 
between cases boiling. It is therefore worthy of 
note that only 4 cases of jaundice occurred in 346 male 
cases of syphilis treated during the past four and a half 
years, though 11 of these had had attacks before com- 
mencing treatment here. Of the 4 cases, 2 (one soldier 
and one merchant seaman) showed signs of jaundice 
on their first attendance. The other cases occurred in 
two men who had been sent to another hospital for a 
course of inductopyrexia. They were there man 3 r weeks 
and were discharged about the same time. One 
developed jaundice within six weeks and the other 
within three months of discharge from the institution. 
No cases of jaundice occurred among regular attenders 
of this clinic in the ensuing six months. 

'Such observations lend practical support to the view 
that a considerable reduction in the amount of post- 
arsenical jaundice could be obtained by careful atten- 
tion to injection technique and sterilization of syringes. 


The Treatment of Filariasis 
( Wuchereria bancrofti ) 

With Lithium Antimony Thiomalate 

By H. W. BROWN, m.d. 

(Abstracted from Joimial of the American Medical 
Association , Vol. CXXV, 5th August, 1944, p. 952) 


'The incidence of jaundice in patients receiving arsenic 
for syphilis was greatly reduced by a technique of 
injection designed to eliminate possible transference of 
infection from patient to patient. 

In 67 men treated by > the ordinaiy technique for 
120 days the incidence of jaundice was 37 per cent and 
in 56 of those treated for 180 days it was 68 per cent. 
Of 36 men treated by the new technique for 120 days 
only 1 developed jaundice. Similarly in 18 treated 
for 180 days only 1 was affected. 


Impetigo Contagiosa 

Treated With Microcrystalline Sulphathiazole 

By J. W. BIGGER 
and 

G. A. HODGSON 

(Abstracted from the Lancet , ii, 15th July, 1944, p. 78) 

Of 50 cases of impetigo contagiosa treated with 
microcrystalline sulphathiazole, 48 were cured in an 
average of 5.3 days. Of 25 treated with sulphathiazole, 
23 were cured in an average of 6.5 days. 

On the application of microcrystalline sulphathiazole 
oozing usually ceased within one or two days and 
epithelium rapidly regenerated. But cure was some- 
times delayed by the appearance of fresh lesions. The 
organisms found in the lesions seldom disappeared 
before healing was well advanced, 

. Individual lesions were more rapidly healed, and the 
time required for the cure of the disease was shorter, 


a. -uiTHiuM antimony tmomalate, a compound given 
.intramuscularly to a series of filaria-infeeted patients, 
reduced their microfilaria count 85 to 100 per cent! 
tins reduction was maintained for four to five months 
alter the completion of treatment and means presum- 
ably that a corresponding number of the adult worms 
ed ' ^ ne P atl T Ont failed to respond to treatment, 
3 o x? 1 ® W S S n .° re ^uction in his microfilaria count, 
n. ™ ° r , educt J on ln size of enlarged lymph glands 
flL ™ enlarged scrotum could be detected four to 
me months after the completion of treatment. One 

Sfi® 4 noted a P ron oupced improvement in his inguinal 
distress on exercise following, treatment. , b 

failed Patient’s history and physical examination 
*0 reveal any pathologic changes due to the 
death of the adult worms of microfilaria 

thiomalate T 

&&&**%££ sufficient t0 preclud ^ -- 


(From the Lancet , i, 6th May, 1944, p. 601) 

. Many substances are now uspd fm. 
infusion, and much wnttJ use r; * 01 \ in ^ravenoi 
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(3) Reinforcement of the oxygen-carrying power of 
the blood. 

(4) Contribution of special elements, such as leuco- 
cytes, clotting factors and antibodies. 

Intravenous infusion of isotonic saline and dextrose 
solutions has long been used to bring fluid and food 
to thirsty and hungry tissues. Often patients depend 
for a time entirely on such support, and we now know 
something of the principles governing their requirements 
of fluid, chloride and dextrose. Giblin’s recent account 
of abdominal surgery in the Alamein campaign is a 
striking tribute to the success of alimentary rest during 
the four or five days following operation, during which 
time the patient is hydrated entirely^ by vein and his 
comfort assured by continuous gastric suction. More 
ambitious is the attempt to supply protein to the 
under-nourished by the intravenous route. Whipple 
and his colleagues have shown experimentally that 
injection of suitable protein can provide all that is 
necessary for protein metabolism, enabling the body 
to increase its plasma protein and to form new hemo- 
globin, and they consider it valuable for states asso- 
ciated with deficient nitrogen intake or with tissue 
injury accompanied by nitrogen loss — including hemor- 
rhage, bums and major operations. Hydrolysates of 
casein, and Rose's growth mixture of ten crystalline 
amino-acids, appear to be efficient for this purpose, 
while Elman has used human plasma. 

When an injury has caused loss of blood or plasma, 
or both, the main object of a transfusion is to restore 
blood-volume. For this purpose crystalloid solutions 
such as physiological saline have only a fleeting value, 
for they are rapidly exerted. To secure any permanent 
restoration of blood-volume one must inject substances 
likely to stay in the blood-vessels and great efforts have 
been made to produce a stable efficient volume-restoring 
fluid which is innocuous, is well retained, and is finally 
metabolized usefully. Plasma and serum-— safest in dry 
form— have been universally acclaimed as highly satis- 
factoiy, and they have the additional advantage of 
supplying natural protein for metabolism; but there 
are two objections to them. The first, especially cogent 
in war-time, is that the bulk of bottles to be carried 
is never less than that of the blood lost. The brilliant 
work of Cohn and his associates may get us over this 
difficulty, for they have produced fronj human blood 
a crystalline albumin fraction, efficient in amounts as 
small as 25 c.cm., which is now undergoing extensive 
trial; but it is not yet certain whether this concentrate 
will do its work as such or whether equivalent fluid 
will not have to be provided at the same time, 
especially when the state of hydration is low. The 
second and more serious objection is that plasma and 
serum have to be got from human donors. Could this 
burden be transferred to the animal world, the problem 
of the volume-restoring blood substitute would be 
simple; but unfortunately natural bovine serum is not 
tolerated by man, and Heyl and his colleagues can 
make no statement regarding the safety even of its 
crystallized albumin fraction. A further fine of 
approach is opened up by the work of Ronald Edwards 
with * despeciated 1 bovine serum. Yet here again the 
originator concludes that final judgment must await 
the results of more detailed studies in a wider field 
than the 26 cases so far investigated. The ingenuity 
of the Germans has naturally turned to the invention 
of a svnthetic substitute (known under the trade name 
of 'Periston’), but its- composition was not published 
till their experience had called forth the sincerest form 
of flattery to the Allies— namely, the production of 
their own dried serum- At present the most promising 
source of non-human material seems to be pure animal 
gelatin in -the form of isinglass, which lias proved safe 
And effective : the raw material is virtually unlimited; 
ft can be made into a standard product on a large 
scale without undue expense; and it is said to have 
some value in protein, metabolism. Clearly, however, 


there is not yet. enough evidence to justify a change 
nf nol cv by any of the countries now devoting their 
ot policy oy -Production 0 f human plasma or serum 

h ‘ ve * he d0 '" 0 


advantage of restoring blood-volume and contributine 
to protein nutrition. 

The body is remarkably tolerant of big reductions 
in the oxygen-carrying power of the blood, provided 
the efficiency of the circulation is maintained. Even 
' after serious loss of blood, therefore, infusion of plasma 
may at first be almost as useful as infusion of whole 
blood. Restoration of haemoglobin is nevertheless 
important to full recovery, and Ogilvie reports from 
Africa that ' given a free choice and an abundant sup- 
ply of both transfusion officers tend to use 21 pints 
of blood to 1 pint of plasma’; to which he adds his 
opinion that if a man has lost 4 pints of blood he 
will probably die unless he receives at least 1 pint 
of whole blood in return. For the treatment of simple 
anaemia of haemorrhage stored blood which has been 
cleanly and properly taken, and immediately and 
accurately refrigerated, is almost the equivalent of 
fresh blood, so long as the storage period does not 
exceed 14 days; indeed Loutit and Mollison claim that 
with an acid citrate anticoagulant this period may be 
extended even to 28 days. Stored blood, however, 
carries a hcayy risk unless carefully tended. Mollison 
has shown that intravascular haemolysis may take place 
in patients transfused with aged stored blood, with 
blood stored at an unsuitable temperature, or with 
blood stored in a solution containing no glucose, and 
the use of infected stored blood may cause fatalities 
with symptoms closely simulating intravascular haemo- 
lysis. The caretaker of a blood bank has a responsible 
post, especially under field conditions. When the 
purpose of the transfusion is merely to facilitate trans- 
port of oxygen through the body it is useful to use 
packed cells, as was found by Watson. But in cases 
where the aim is to supply blood elements such as 
leucocytes or clotting factors, it is well, as the Edin- 
burgh school have demonstrated, to use fresh blood, 
and there is considerable support for the opinion of 
Jullian Smith that direct transfusion of fresh blood 
gives the best results in many of the blood dyscrasias. 

In the immediate future we may have reason to be 
grateful to those who have overcome great obstacles 
to make intravenous infusion and transfusion part of 
the ordinaxy treatment of our wounded. As Professor 
Wilson shows on our opening page, there are failures 
as well as successes; but the work of the blood- 
transfusion services, both in the field and at home, has 
fully justified the hopes of the hundreds of thousands 
of people who have given their blood. 
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‘ The authors’ summaries or abstracts' of’ the above 
papers are given below : — 

Malaria investigations in North Ivanara 

A malaria survey of North Ivanara district, Bombay 
Presidency, was carried out during the period of May 
1942 to May 1943 by a research unit -from the Malaria 
Institute ^of India. Malaria is prevalent in an endemic 
form throughout the district, though patches of low 
endemicity are present. In the ghat section the 
disease is hyperendemic. The coastal area is com- 
paratively free. The chief malaria season extends from 
October to June, but transmission may occur during 
any month in the year. A. fluviatilis is the only 
malaria carrier of importance in this area. There is no 
evidence that any other species plays any part in 
transmission. The infection rate was 11 per cent, 
somewhat lower than that recorded in the Wynaad 
and Nilgiris foothills for the same species. The bio- 
nomics of this species have been discussed. Sixty-four 
per cent of A. fluviatilis whose gut contents gave 
positive results with the precipitin test were found to 
have fed on human blood. Control measures in rela- 
tion to the vector species have been formulated. Since 
this mosquito selects human habitations for its day- 
time resting place, tire spiny-killing of adult mosquitoes 
with pyrethrum insecticides should prove of special 
value in this area, 

Epidemiology of malaria in the Nizamsagar Ayacut 

AREA, NlZAMABAD DISTRICT, HYDERABAD STATE 

An account is given of the malarial conditions and 
control measures adopted in Nizamabad district, 
Hyderabad State. Prior to the introduction of canal 
irrigation under the Nizamsagar project, malaria was 
not an important . problem in the^ district. The 
incidence of the disease has greatly increased since 
the scheme was put into operation. The increase in 
malaria is attributed to various defects in the irriga- 
tion system, e.g . inadequate provision for drainage, 
failure to maintain distributaries and channels, defec- 
tive sluice gates, excavation of borrowpits, etc. The 
spread of the disease was further favoured by the 
introduction of large numbers of labourers who acted 
as reservoirs^ of infection. The chief malaria carrier 
is A. fluviatilis . It is considered probable that 
A . culicifacies also plays some part in transmission. 
Out of 865 blood films examined 19.0 per cent con- 
tained parasites of P. vialarice, 16.4 per cent P. vivax 
and 12.7 per cent P. falciparum . A malaria control 
scheme was inaugurated in 1942. The chief measures 
adopted are the spray-killing of adult mosquitoes with 
pyrethrum insecticides, the application of oil and 
paris . green to breeding places and various minor 
levelling and drainage operations. Mass prophylactic 
treatment with quinine is carried out in certain hyper- 
endemic villages. 


The forecasting of epidemic malaria in the Punjab 
The accuracy attained by the method used for the 
forecasting of epidemic malaria in the Punjab has 
been statistically evaluated and it has been demons- 
trated to have been successful in predicting areas where 
epidemics are likely to occur. A consideration of the 
facts set out justifies the conclusion that malaria 
epidemics can be predicted with considerable precision, 
inasmuch as isolated small areas likely to experience 
malaria epidemics can be specified. 

The method which has so far been -adopted would 
seem to suffer from the defect that it involves a 
personal factor. The basic data used for formulating 
the forecast however, are all stated numerically. It 
should, therefore, be possible to eliminate the personal 
factor altogether by replacing it by the use of modem 
statistical methods of regression and trends. 

The experimental transmission of quartan malaria 
by A. culici facies Giles 

' The transmission of P. malaria; Lav. by exneri- 
ir ^ fec j ed ^.culicifacies Giles, reared in the 
laboratory is described. A. culicifacies is shown to be 


a very efficient vector of quartan malaria. The infec- 
tivity of the gametocytes of P. malaria;, which appears 
to be a more important factor in the infection - of 
A. culicifacies than the susceptibility of this mosquito 
to the parasite, was found to be highest . during the 
cold weather, as exemplified by conditions in Calcutta. 

The extrinsic incubation period of P. malance in 
A. culicifacies was 14 days at 80°F. and 19 to 22 dajs at 
70°F. The intrinsic incubation period of P. malaria; was 
30 days, and the clinical incubation period was 36 days. 
Observations on periodicity, rate of segmentation, 
development of resistance and gametocyte production 
in the untreated infection are recorded. The presence 
of a really efficient vector species of anopheles and 
a climate characterized by high atmospheric humidity 
for long periods are two of the most important factors 
in the distribution of quartan malaria. 

Observations on the influence of atmospheric tem- 
perature and humidity on THE INFECT IV ITT OF 
A. culicifacies Giles 

An account is given of unfinished work on the 
influence of atmospheric temperature and humidity on 
the infectivity of A. culicifacies . Lowering of tempera- 
ture within the range 94°F. to 70°F., particularly when 
combined with an increase in relative humidity, 
enhances the period of survival of A. culicifacies . This 
species appears to be adversely affected by mean tem- 
peratures below 60°F. and humidities below 60 per cent. 
The upper limiting value of temperature for develop- 
ment of Indian strains of P. vivax and P. falciparum 
in A. culicifacies lies between 90°F. and 94°F. The 
optimum range of temperature for development of the 
parasites and transmission is from 70°F. to 86 °F.; 
provided humidity is favourable for survival of 
A. culicifacies a relative humidity of 50 per cent does 
not appear to be entirely inimical. The lower limiting 
values of temperature for development of the parasites 
in A. culicifacies have not been determined, though 
P. malarice was not observed to develop at all at a 
mean temperature of 59.6°F. whereas oocysts of 
P. vivax and P. falciparum were encountered under 
similar conditions. The extrinsic incubation period of 
the parasites varies from 7 days (P. vivax) at 86 °F. 
to 19 days (P. vialarice) at 70°F. The natural seasonal 
infectivity of A. culicifacies is briefly examined in the 
light of the experimental findings. 

On a new species of the subgenus Lophoceraiomyia - 
Theobald 1905 (Diptera Culichle) 

The male and female of a new species of Culex 
namely C . ( Lophoceraiomyia ) parainfantuhis are 
described in detail. This species is allied to C. (L) 
minutissivius Theobald and C. (L) infantulus Edwards. 
The three species differ from one another mainly in the 
structure of the male hypopygium. The position and 
appearance of the phallosome processes in the three 
species are quite unlike those found in other mosquitoes 
of the genus Culex. 


Atebrin and plasmoquine in the treatment of - 

BENIGN TERTIAN MALARIA 

The febrifuge effects of atebrin-plasmoquine treat- 
ment (AT.) and quinine-plasmoquine treatment (Q.P.) 
are approximately the same.^ Splenic reduction— slight 
/ a J 0Ur A.P. Vomiting at commencement of 
attack fades more rapidly with A.P. than with * Q P 
The latter may actually cause vomiting. Relapse rates 
are definitely lower with A.P. than with Q.P. Relapses 
are less frequent with a treatment of atebrin 7 dava 
plasmoquine 5 days, than with atebrin 5 days” 
plasmoquine 5 days Average period of disappearance 
of parasites from the peripheral' blood is 2 days after 
A.P. and 2.7 days after. Q.P. .The ultimate haemoglobin 
content of the blood is several degrees higher after A P 
s !nerinr e tn n'p • A ‘S t ’ u,s appears to be established' to 
P V treatmenfc of P- vivax infections. 
All treatments tested were more effective in preventing 
relapses during a mild than during a severe epidemic 

is h the G PP f ar \° . indi p at0 that the more severe 

immunity! malana the greater is the siting 
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P. tenue forms and ( Band 5 forms of P. vivax seen 
in Ceylon during the epidemic of 1943 

In the course of routine blood examinations of out- 
door . dispensary fever cases in Ceylon, three films 
containing parasites resembling P. tenue Stephens were 
encountered. In two of these, half the parasites seen 
had the appearance of typical P. falciparum rings; the 
other half were characteristic tenue forms. No gameto- 
cytes were observed in either films. In the third film 
about one-tenth of the total number of parasites seen 
were P. tenue forms. Gametocytes of P. falciparum 
were fairly numerous. The infected blood cells # in all 
cases were of normal size and shape. Neither pigment 
nor Stephens and Christophers’ nor Maurer’s dots were 
present in any of the films. A film containing para- 
sites of P. vivax showing band forms is also described. 
The infection is described as a heavy one, with one 
or two parasites in each field. The band forms were 
scattered throughout the film, mingled with typical 
P. vivax forms. The infected cells containing the band 
forms were definitely enlarged and in several instances 
S chuff ner’s dots .were present. 


The Changes in Operative Gynaecology 
During the Last Quarter-Century 

By L. E. PHANEUF, m.d., sc.d. 


In a series of 19 consecutive cases of obstruction of 
the small bowel the Miller-Abbott tube has been 
quickly and successfully introduced with the aid of this 
new technique. 

Tt appears that the weight of mercury itself may 
cany the tube into the small bowel without the neces- 
sity of air inflation of- the rubber bag. 

Clinical and experimental work is contemplated with 
a new type of single lumen, mercury weighted, 
intestinal tube. 


Clinical Use of Oral Thermometers 

By N. BE NOSAQUO el al 
(Abstracted from the Journal of Laboratory and 
Clinical Medicine, Vol. XXIX, Febntary 1944, p. 179) 

1. The character of the rise of the mercury column 
in an oral -thermometer under clinical conditions is 
different from that under laboratory conditions. 

2. In . this study, thermometers marked with 
specific time designations ‘1 minute \ *i minute’, and 
‘ 60 seconds ’ were found to require about the same 
length of time for the instrument to reach equilibrium 
and thermometers with no time designations. 

3. Three minutes should be "the minimum . time 
interval allotted for an oral thermometer to reach 
equilibrium under ordinaiy conditions of use. 


(Abstracted from the Journal of the American Medical 
Association, Vol. CXXVI, 16th September, 1944, p. 139) 

The last quarter of a century has shown significant 
improvement in surgical technique, with emphasis on 
careful dissection and ligation of individual vessels with 
fine material rather than mass ligature of tissues. The 
treatment of carcinoma of the cervix has changed from 
surgery to irradiation with the return to the radical 
pelvic operation by a few gynaecologists in early cases 
and good surgical risks. Carcinoma of the uterine 
corpus and fundus has remained a surgical lesion, sur- 
gery, however, having been complemented by irradia- 
tion. Improvement in the operation of myomectomy 
has resulted in more conservative management of these 
lesions in the young; supravaginal hysterectomy still 
remains the common method in use, while an increasing 
number of gynaecologists have turned to panhysteree- 
tom 3 r as a prophylactic means against carcinoma of 
the cervical stump. Vaginal hysterectomy has been 
reborn and improved and has now become a common- 
place procedure. The increased number of surgical 
vesicovaginal fistulas has been responsible for the 
elaboration of new techniques in the cure of this lesion. 
Trachelorrhaphy and amputation of the cervix are less 
frequently done, these having been replaced in many 
cases by cauterization and electrocoagulation, A signi- 
ficant advance has been made in the surgical treatment 
of uterine prolapse, cystocele and rectocele through 
better anatomic understanding of these lesions and by 
reconstructing the deficient supports through the vagina 
rather than by depending on abdominal suspension or 
fixation of the uterus. Pelvic inflammatory disease has 
been handled more and more by conservative methods, 
and the sulphonamide drugs seem to show great promise 
in lessening and eradicating this condition. Ovarian 
tumours have been better classified, the rare tumours 
have been discovered, the tendency of malignant 
changes in these neoplasms has been emphasized and 
their early ablation has been strongly advised. 


\j ew Rapid Method of Intubation With the 
Miller-Abbott Tube 

By F. L. HARRIS 

'Abstracted from the Journal of the American Medical 
Association, Vol. CXXV, ISth July, 1944, p. 784) 

Liquid metallic mercury in amounts of from 4 to 
5 c c has been in ected into the rubber bag of the 
\IUler- Abbott tube to facilitate a more rapid and 
;ertain intubation. v 


Reviews 


MEDICAL DISEASES OF WAR. — By Sir Arthur Hurst, 
M.A., D.M. (Oxon.), F.R.C.P. Fourth Edition. 
1944. Pp. v plus 511. Edward Arnold and Co., 
London. Price, 21s. 

In this edition of this well-known book, the chapters 
on infective jaundice and infective hepatitis and the 
sections on sciatica and the treatment of bacillary 
dysentery have been re-written, and considerable altera- 
tions have been made in other sections of the book. 

SALTS AND THEIR REACTIONS. — By Leonard 
Dobbin, Ph.D., and John E. Mackenzie, O.B.E., 

D. Sc. Seventh Edition. 1944. Pp. lx plus 246. 

E. and S. Livingstone Ltd., Edinburgh. Price, 
8s. 6d. 

This book is now in its seventh edition. In the 
preface it is stated that this book is written to provide 
practical instruction regarding the properties of the 
metals, oxides, hydroxides, acidic and metallic radicals, 
upon which the general chemical knowledge of the 
medical student is based, and to introduce him to the 
laws of chemical combination by the performance of 
simple gravimetric and volumetric experiments. The 
book is a good one and admirably fulfils its purpose. 

THE BRITISH ENCYCLOPAEDIA OF MEDICAL 
PRACTICE : MEDICAL PROGRESS, 1943.— By 
Sir Humphry Rolleston, Bt., G.C.V.O., K.C.B., M.D., 
D.Sc., F.R.C.S., D.C.L., LL.D. Pp. Iv plus 382 
plus *29. Butterworth and Co. (Publishers) Ltd., 
London. Price, Rs. 26 

This volume includes critical surveys of- recent work 
on the following subjects : — 

General medicine; General surgery; Obstetrics and 
gynaecology; Diseases of the blood-forming . organs; 
Blood transfusion, recent developments; Diabetes 
mellitus; Ear, nose and throat diseases; Gastro- 
intestinal disorders; Infectious fevers; Lungs, pleura and 
mediastinum diseases; Mental diseases, nephritis and 
nephrosis; Nervous diseases; Ophthalmology; Tropical 
medicine; Venereal diseases. 

There is also an article on recent developments in 
drug therapy and abstracts of recent literature on many 
points. Here and there among the abstracts are edi- 
torial comments which are interesting and valuable. 
The paper, printing and get-up are excellent.- 
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THE BRITISH ENCYCLOPAEDIA OF MEDICAL 
PRACTICE : MEDICAL PROGRESS, 1944. — By 
Sip Humphry Rolleston, Bt., G.C.V.O., K.C.B., M.D., 
D.Sc., F.R.C.S., D.C.L., LL.D. Pp. Iv plus 411 
plus 126. Butterworth and Co. (Publishers) Ltd., 
London. Price, Rs. 37-8 

The general plan of the Annual Medical Progress 
Volume to the British Encyclopedia of Medical Practice 
has been followed in this, the fifth of such volumes. 
The first part of this volume contains a series of critical 
surveys of the following branches of ' medicine # 
Public health in the present war; Surgery; Obstetrics 
and gynaecology; Alimentary tract diseases; Bacteriol- 
ogy; Endocrinology; Acute infective diseases; Diseases 
of the lungs; Mental diseases; The autonomic nervous 
system; Neurology; Diseases of the prostate gland and 
bladder; Tropical medicine; Venereal diseases. 

The second part discusses the recent ^ developments 
in drug therapy and the third part gives _ abstracts. 
Much care has been bestowed on the selection of the 
abstracts. A cumulative index to all previous annual 
volumes to the encyclopaedia and therefore covering 
the period 1939-44 is included at the end of this volume. 

ESSENTIALS OF SYPHILOLOGY. — By Rudolph H. 
Kampmeler, A.B., M.D. Pp. xvl plus 518. 
Macmillan and Co., Ltd., London. Price, 25s. 

This new book is by the Associate Professor, of 
Medicine, Vanderbilt University School of Medicine, 
and officer in charge of the syphilis clinic. It is intended 
to provide a brief text on syphilis for the medical 
practitioner and the medical student. The author writes 
apologetically about the brevity of the book and thinks 
that he may be charged with superficiality; but its 
pages number over 500. Moreover, we do not think 
the charge of superficiality can be maintained if it is 
remembered that this book is not for "the specialist 
on the subject. The teaching of the book is along 
generally accepted and sound lines and stress is laid 
upon the public health aspects of the problem. The 
book is excellently printed and produced. 

J. L. 


country to have a book describing the diseases of that 
country. The same idea might be applied to other 
countries, but such books would not replace the larger, 
more exhaustive works. 

ENDOCRINE MAN : A STUDY IN THE SURGERY 
OF SEX. — By L. R. Broster, O.B.E., D.M., M.Ch. 
- (Oxon)., F.R.C.S. (Hon.), F.A.S.A. 1944. William 
Heinemann Medical Books Ltd., London. Pp. xl 
plus 144. Price, 12s. 6d. 

This book is a most interesting and . stimulating 
study, and covers a wider sphere than is indicated by 
its title or sub-title. It starts with 'a discussion of cell 
evolution in relation to instinct, and then discusses 
instincts of growth, self-preservation and reproduction 
and the way in which the expression of these instincts 
is influenced by the pituitary, adrenals and gonads. 
Side by side with the endocrine system has been 
evolved the central and autonomic nervous systems, 
and there is postulated a close association and co- 
operation between nervous and endocrine control which 
markedly influences structure, function and behaviour. 
Heredity and evolution are discussed, and the evolution, 
of the nervous system and of the endocrine system. 
A chapter is devoted to the adreno-genital syndrome, 
and finally two chapters are devoted to symbiosis and 
parasitism, and the nature of man. The book ends as 
follows : — 

'Such a theory therefore envisages the intermediate 
but vital role played by the endocrine system in the 
integration of development as a whole, and suggests 
that variable factors may be introduced into the germ 
plasm through its hormones to account for influences, 
which, on the whole, have consistently led to the 
progress of mankind/ 

J. L. 


Abstracts from Reports 


STUDIES ON IMMUNIZATION, SECOND SERIES, IV. 

—By Sir Almroth E. Wright, M.D., F.R.S. William 

Heinemann Medical Books Ltd., London. Pp. 256. 

Price, 25s. 

This book is the fourth volume of the second series 
of the collected researches of the author from the 
Inoculation Department of St. Mary’s Hospital, London. 
It contains nine papers published between 1910 and 
1943. The subject covered such problems as vaccine 
therapy, inoculation against pneumonia, therapeutic 
immunization, methods of study of tuberculosis, vaccine 
therapy and immunity. The last paper published in 
1942 is entitled 1 On the need for abandoning much in 
immunology that has been regarded as assured’. In 
addition there are four appendices. 

THE SICK AFRICAN : A CLINICAL STUDY. By 

Michael Gelfand, M.B., Ch.B., M.R.C.P. (Lond.). 

The Stewart Printing Co. (Pty.) Ltd.. Cape Town. 

Pp. 373. Price, 25s. 

The general idea of this book appears to us to be 
an excellent one, the description, mainly clinical, of 
the diseases prevalent among the Africans. The two 
firet and the longest chapters are on the patient and 
on the examination. These chapters are excellent. 
Then follow 32 other chapters covering the diseases 
commonly found in Africa. These chapters average 
about 10 pages in length and here lies the great diffi- 
culty, that of discussing such a large variety of diseases 
etiology, symptomatology, pathology, diagnosis, treat^ 
ment and prevention, in such a short space. In so far 
as space had allowed, this has been well done but of 
course such condensed presentation of the individual 
diseases must have big limitations. The book is 
w intended not only for medical practitioners but for 
sisters, missionaries and African medical assistants It 
is a great help to anyone working in a particular 


THE SOUTH AFRICAN INSTITUTE FOR 
MEDICAL RESEARCH; ANNUAL REPORT FOR 
THE YEAR ENDED 31ST DECEMBER, 1943. 
JOHANNESBURG 


^ The work of the South African Medical Corps 
Establishment is under the Director of the Institute. 
This consisted in administration of the laboratory 
sendee, giving training in tropical medicine, laboratory 
techniques and blood transfusion, organizing transfusion 
service, etc. Protective vaccines and curative sera 
were prepared in vast amounts to meet military 
demands. Research work, in addition to investigations 
of military significance, was continued in the various 
departments. Steady progress has been made in the 
enzyme purification and concentration of antitoxin* the 
work has made it possible to plan for the large scale 
production of antitoxins. Experiments were carried on 
the prophylaxis of typhoid fever by the intradermal 
injection of typhoid vaccine. The results proved satis- 
factory, its advantage being in the smaller quantity 
of vaccine required and also the elimination of general 
and local reactions. Work is proceeding to determine 
whether it « practicable to employ alum-precipitated 
vaccine satisfactorily using one injection only. Such a 
f v° o ne ^ ot vaccine would be particularly valuable where 
the difficidty of recalling persons for a second injection 
is considerable An outbreak of typhus in the Transkii 

first ?lme W t a ^/ n ^f tlga ^ ed ’ and WaS P r °™d for the 
nrst time that the epidemic was transmitted by lice 

w-ero logical tests for the diagnosis of typhus were also 

IwW* - nd ifc f0UI ?d possible by means of 
tn e ^V eStS ( - U f n “r pul J e ridkettsial suspensions as antigens 
typhus re -ind ate t,Vt a f y between epidemic typhus, murine 
+■ c . typhus. Other researches included 
of insects of medical importance, flea 
sunejs, study of nutrition problems, etc In addition 
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Me institute carried out considerable routine diagnostic 
work. The serum department was expanded to meet 
war demands. During the year 2,040 litres of serum 
were prepared for transfusion services, and a large sealc 
serum drying plant wus completed. Also very large 
quantities of stock and autogenous vaccine were 
produced to meet the growing demands, including 
typhus vaccine of which nearly 40,000 doses were being, 
prepared each month. 


photographs illustrating the medical, religious, educa- 
tion.d, ngucultuml, and other activities of these homes 

n nnA ^ treatment of the in-patients over 

0,000 out-patients are also treated. 1 ** 

In -these pages we have frequently referred to the 
great quantity and the fine Quality of the work done 
by this institution for those suffering from leprosy in 
this country. The budget for the work in India^for. 
the year 1943 was over Hi lacs of rupees. 


45TH ANNUAL REPOUT OF THE INCOR- 
PORATED LIVERPOOL SCHOOL OF TROPICAL 

MEDICINE, 1943-44 

After recording deaths and changes in the staff, the 
report states that short courses of tropica] medicine 
and parasitology for medical officers of the services 
were continued until December 1943. During the year 
under review five such courses were held with an 
attendance of 182 officers. Moreover, a number of 
officers attended the school to see the work and get 
what instruction could be given them in the course of 
the daily routine. Arrangements wore made whereby 
the duties within the department of tropical medicine 
in future are broadly to be subdivided into (a) research, 
(b) teaching, and ( c ) clinical out-patient and hospital 
work and consultation practice. War conditions have 
enormously increased the incidence of tropical diseases 
in Europeans particularly those in the services. Some 
1,400 in-patient cases were treated, and there were more 
than 2,000 out-patient attendances at the school. In 
addition, about 20,000 specimens for clinical pathological 
examinations were dealt with. A very considerable 
amount of-time and effort were devoted to investigation 
of the treatment of malaria, in conjunction with 
Imperial Chemical Industries Ltd.; sundry new com- 
- pounds were treated for their value as nntimalarial 
therapeutic agents. The work shows much promise. At 
the invitation of the Colonial Office, Professor Blacklock 
visited West Africa to report on progress there in the 
prevention of mosquito-borne diseases, especially 
malaria. He is also serving in a Colonial Office Com- 
mittee, the object being to inaugurate a scheme of 
research with a view to the development of suitable 
and safe types of houses for the indigenous people. 
Professor Davey at the request of the War Office, 
devoted a great part of his time during the year to 
the preparation of new specifications for substitute 
mosquito- and sandfly-netting; these specifications have 
now been adopted by the army. The work on scabies, 
which is being carried out for the War Office, is nearing 
completion, and a number of papers have been pub- 
lished. Various methods of breeding and infecting with 
malaria sterile mosquitoes arc being investigated, with 
the object of studying the early stages of development 
of the malaria parasites in tissue culture. A new 
department of chemotherapy has been created in order 
to continue the researches on chemotherapy carried out 
under the Late Professor Warrington Yorke and here 
some interesting investigations are proceeding. 


Correspondence 


uuitUiiKAL MALARIA 

( ^ aV i° * ro , ac l Colonel Viswanathan's paper on 
Cerebral malaria U.M.G., October 1944, p. 455) with 
much interest. With reference to his statement on 
page 456, lines 33-35 that ‘ . . . the red cells containing 
the fiubterfcian parasites are smaller in size than 
normal . . . , I would like to point out that the 
corpuscles parasitized by large ring forms of Plasmodium 



Figure showing blood smear from a case of P. falciparum 
infection. Photomicrograph (X 900 approx.). 

falciparum are, however, often somewhat enlarged but 
never reduced in size as will be 'seen from the 
photomicrograph of a blood film showing P. falciparum 
infection . 

B. M. DAS GUPTA. 


THE MISSION TO LEPERS 

A REPORT OF' THE SEVENTIETH YEAR’S WORK IN INDIA AND 

Burma. September 1943 to August 1944 

This report maintains its usual attractive form. The 
mission maintains institutions with nearly 7,000 patients 
in different parts of India and also gives aid to other 
institutions with 2,700 patients. . f ^ ^ ^ 

This report records the tragic death of Dr. u. J5. 

Archer md, at the home at Purulia. His work 

is being carried on by Dr. A. T. Roy Another sad 
lose by death is that of Rai' Sahib Dr. S. M. Ghosh, 
medical superintendent of the Leper Home Ramganj. 
The report also records the death of Dr. Sudarsana Rao 

° f The U report gives details of the work done in the 
homes of the mission and in the aided homes in 

Assam Bengal, Bihar, Bombay, Central Provinces, 

Bera? 1 ' Madras, Orissa,’ Punjab United Provinces, and 
Indian States. The report is illustrated with excellent 


Calcutta, ‘ ! ! 

16 th February, 1945. 

QUININE SULPHATE FOR INTR A MUSCULAR 
INJECTIONS 

Sir, — Christie McGuire and others described in the 
December 1943 issue of the Indian Medical Gazette 
a method for preparing a solution from quinine sulphate 
for intramuscular^ use. I have not got this particular 
issue, but I am sure that they did not give any referi 
ence from the past. They seem to think (or at any 
rate convey the impression to the reader) that’ this 
is entirely a new method evolved by them. It is 
nothing of the kind. 

Only this afternoon, I was reading ‘Tropical Diseases *' 
(1903) by Sir Patrick Manson. He writes bn page 158, 
f if neither of these salts {viz, quinine, acid hydro- 
chloride and hydrobromide) can be procured, the 
sulphate may be used, solution being effected by adding ^ 
I half its weight of tartaric acid’, * 
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Further on we read, ‘Benson, .speaking from an 
experience of 1,390 cases, says that the hypodermic 
injection of quinine is by far the most effectual, as 
well as the moat economical way of treating malarial 
fevers. He' used the sulphate dissolved in water with 
the aid of hydrochloric acid, the strength of the solu- 
tion being fifteen grains to the drachm; of this he 
injected twenty minims between the scapulae, or into 
the outer surface of the arm. In 614 consecutive cases 
so treated not a single untoward accident occurred, one 
injection usually sufficing 7 

I do pot know who Benson is (or was), nor does 
Sir Patrick give any reference. 

It. A. SHAH. 

Ranchhodlal Dispensary, 

Ah MED abad, 

II th November , 1944. 

[While we publish this letter, we regret in many 
ways so much discussion in our pages of intramuscular 
injections of quinine which are very rarely needed and 
which are so much abused. We have recently^ treated 
one patient with a very serious necrosis and abscess of 
the gluteus maximus resulting from an intramuscular 
injection of quinine, and several such cases have 
recently been seen in Calcutta hospitals. The abuse 
of intramuscular injections of quinine seems to us to 
be on the increase and it cannot be . too strongly 
condemned. Not one patient of malaria in a thousand 
needs intramuscular quinine. — Editor, J.M.G.] 
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Appointments and Transfers 

Lieutenant-General J, B. Hance, c.i.e., o.b.e., k.h-.s., 
is appointed Officer on Special Duty in the office of 
the Director-General, Indian Medical Service, with 
effect from the 2nd December, 1944. 

The services of Major-General W. C. Paton, c.ije., 
m.c., k.h.p., are placed at the disposal of the Govern- 
ment of Bengal, with effect from the 24th December, 
1944. 

The Viceroy and Governor-General has been pleased 
to make the following appointment on His Excellency's 
Personal Staff 

To be Honorary Surgeon 

Cplonel N. Briggs. Dated 17tlu July, 1944, vice 
Major-General J. P. Huban, o.bje., vacated. 

Lieutenant-Colonel P. A. Dargan, i.m.s. (Retd.) is 
appointed to officiate as Chief Medical Officer and 
Civil Surgeon, Delhi, with effect from the afternoon 
° f Si? v?°, fch -November, 1944 > vice Lieutenant-Colonel 
R. McRobert whose services are replaced at the dis- 
posal of the Government of Burma from that date 
t rJ 0 * Jas ^ ai ^. Smgh, Assistant Director, Malaria 
Institute of India, is appointed Deputy Director of 
the Institute, with effect from the 1st September, 1944. 

The probationary appointments of the under- 
S'^ocifiedT- UrC confirmed with effect the 

27th September, 1939 

Captain W. M. McCutclieon. 

Captain G. S. Michelson. 

Captain J. Aitken. 

Captain P. W. Kent. 

Captain R. 0. Yerbury. 

Captain P. J. Wormald. 

Captain G. T. M. Hayes. 

Captain J. P. O'Riordan. 

Captain H. Rees. 

Captain D. S. Wilson. 

12th May, 1939 

Captain D. F. Easteoti. Cautein T tt n 

Captain A. M. McGavjn. Dated 15th* Ma>% °l°937? 


Captain A S. Brown. Dated 19th October, 1939. 
Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Cords 
{Emergency Commissions) 

To be Captains 

Sukomal Sen. Dated 6th July, 1943. 

Pradyumna Narayan Singh JayaSwal. Dated 17th 

September, 1944. , _ 0 , 

Digamber Narayan Mazumdar. Dated 20th Septem- 
ber 1944. 

gudliir Kumar Saha. Dated 20th September, 1944 
* Vengangudi Srinivasa Annaswamy. Dated 19th 
October 1944. 

Audisesliaiah Marella. Dated 20th October, 1944. 

5th February, 1944 

Pirthvi Nath Kanwar. Ghulam Mohd. 

Hafiz-TJr-Rahman. Glnilam Nabi. 

14th November, 1944 

Bhagwandas Wadhumal Jogendra Lai Basak. 

Advani. Subodh Chandra Kar. 

Krishna Rao Purohit. Dated 19th October, 1944. 
Angara Satyagnana Rao. Dated 24th November, 1944. 

To be Lieutenants 
14th November, 1944 

Mushtaq Ahmad Chaudhri. Sahibzada Rashid-UI- 
Mushtaq Ahmad. Hamid. 

Rashid Ahmed Khan. 

Mohd. Sadiq Ivhan. Dated 15th November, 1944. 
Iqbal Singh Dhingra. Dated 16th November, 1944. 

19th November, 1944 

Kanwar Sain Isar. Asghar Nizami. 

Ahmad Din Salah-TJd-Din. Jai Krishan Sehgal. 
Alahendar Pal Bhalla. Khalil Ahmad Malik. 

Mohammad Anwar Choudhrie. Dated 18th Novem- 
ber, 1944. 

21st November, 1944 
Bhagat Chand Bhoil. 

S. Mohammad Hasanaiu Bokhari. 

Indian Medical Service 
{Emergency Commissions) 

To be Lieutenants' 

A. B. Philip. Dated 6th November, 1943. 

6th October, 1944 

Mervyn David Sopher. Asoke Kumar Mitra. 

Dinendra Narayan Bhowmik. 

Anil Baran Ray. Dated 14th October, 1944 
Adhir Kumar Ganguly. Dated 20th October, 1944. 

, Jri lllpendra Kumar Bardhan. Dated 24th October 
1944. 1 

Peramaulpcta Dorai Raj. Dated 19th November 
1944. * 

Indl\n Land Forces — Indlan Medical Service 
{ Emergency Commission) 

To be Lieutenant {on probation) 

Krishna Gopal Kapoor. Dated 15th March, 1942. 

^ Indian Medical Service 
Seconded to the Indian Army Medical Corps 
{Emergency Commissions) 

(Women's Branch) 

To be Lieutenants 

be ( r M 1944. S ° 0na Jamshed i i Mirtiy. Dated 3rd Novem- 
1944 * Una Hargreave - S - D »ted 11th November, 

Promotions 

Colonel (Tempy. Major-General) Sir John Tavlor 
n .J3 granted the honorary rank of Maior’ 

ssa,,-*-* *° fcww Ana 
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Colonel to be Major-General 
G. Coveil, c.i.e., k»h *p> Dated 17th July, 1944. 
Lieutenant-Colonels to be Colonels 

W. E. R. Dimond, c.i.e., o.b.e. Dated 15th April, 1944. 

D. Clyde, c.i.e. Dated 17th July, 1944. 

D. Y. O’Malley, o.ii.e. Dated 30th July, 1944. 

Indian Land Forces — Indian Medical Service 
Seconded to tiie Indian Army Medical Oorts 

( Emergency Commissions) 

Captains to be Majors 

E. J. Ramdas, Dated 2nd December, 1944. 

S. E. Scclig. Dated 8th December, 1944. 

B. C. Roy. Dated 14th December, 1944. 

B. K. Sheorey. Dated 23rd December, 1944. 
Lieutenants to be Captains 


Retirements 

bcr ,i °m4 nDl C0l0nC5 T ‘ S ’ Slmstry- Dated 22ad Octo- 

IVTajor W. G. Kingston, on account of ill health. 
Dated 27th December, 1943. 


Resignation 

Tlie undermentioned officers are permitted to resign 
their commissions and are granted the honorary rank 
of Captain subject to His Majesty’s approval 


Indian Medical Service 
Seconded to Indian Army Medical Corps 
{Emergency Commissions) 

Captain (Mrs.) B. F. Dickinson {nee Thomas). 
Dated 20th July, 1944. 

Captain (Mrs.) L. M. Corall ( nee James). Dated 
2nd November, 1944. 


Y. N. Yadlmwkar. Dated 4th December, 1944. 

F. Hasan. Dated 5th December, 1944. 

J. Narain. Dated 7th December, 1944. 

J. Harinarain. Dated 8th December, 1944. 

20th December, 1944 

M. D. Murphv. B. P. Singh. 

T. C. Prabhnkar. Dated 27th December, 1944. 

K, J. Yerghese. Dated 28th December, 1944. 

K. R. ' Yenkatachalapathy. Dated 16th November, 
1943. 

B. P. Reddy. Dated 28th December, 1943. 

D. I. Gantzer. Dated 21st July, 1944. 

3rd November, 1944 


G. S. Sekhon. 

S. N. Saliibzada. 

S, L. Kliosla. 

A. A. Awan. 

K. D. It. Shcrwani. 
0. Yacob. 

G. S. Sarin. 

L. D. Sachdeva. 


M. Singh. 

B. S. Sidhu. 
K. S. Hasan. 
B. A. Blmtti. 
A. M. Yusuf. 
J. Singh. 

G. D. ICaptir. 
M. Hasan. 


M. Z. Abid. 

D. H, Waller. Dated 4th November, 1944, 

0th November, 1944 

T. M. Niaz. M. Ghiaz-Ud-Din. 

B. Ahmad. Dated 8th November, 1944. 

14th November, 1944 

C. S. Narain, K. J. Raju. 

15th November, 1944 

M. M. Chauhan. D. IC. Murlhy. 

A. Venkatachalam. T. Joshua. 

17th November, 1944 

S. N. Yenkataraman. G. V. L. D’Sena. 

A. Shivftbooshanam. M. D. Inms. 

H A Garstin. Dated 21st November, 1944. 

J. Yates. Dated 24th November, 1944. 

29th November, 1944 
M. M. Ali. P- K- Govind. 

30th November, 1944 

at o Gupta S. IC. Ivochhar. 

(Miss) IC. N. Chand Lai. Dnicd 2nd November, 

9 A 4 ; G. Sheikh. Dated 5th November, 1944. 

Seconded ron Seiivicb with the Royal Indian Navy 
( Emergency Commissions) 

L/iculcnanls to bo Captains 

Satya Prnkash. Dated 4th November, 1944. 

C M Chandrasekaran. Dated 17th Novembei, 1944. 
Dev Nath. Dated 21st November, 1944. 

A. V. Bal. Dated 16th December, 1944. 

Seconded to the Indian Aiimy Medical Conrs 
(Women’s Branch) 

Lieutenants to be Captains 
fMiqq \ l B Bhave. Dated 20th December, 1944 
<Miss> M E. Lazarus. Dated 21st December, 1944. 


Relinquishments 

Indian Land Forces— Indian Medical Service 
Seconded to TnE Indian Army Medical Oorts 
( Emergency Commission) 

Captain Bashir Ahmad Blmtti. Dated 5th November, 
1944, on grounds of ill health and is granted the 
honorary rank of Captain. 

Indian Medical Service 
( Em crgcncy Co mmission) 

Captain H. 3VL Garlick relinquishes her commission 
on account of ill Health and is granted the honorary 
rank of Captain. Dated 0th January, 1944. 
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Original Articles 


OCULAR COMPLICATIONS IN 
SMALLPOX* 

By Captain K. SEN, m.b., d.o.m.s., f.r.c.S£. 


were bilateral, ' and eleven unilateral, (c) 
dense leucoma with secondary glaucoma 6 
cases, four unilateral and two bilateral, (d) leu- 
coma with anterior synechia — 6 cases, two 
bilateral, and four unilateral. All patients in 
the last group had some sight after separation 
of the anterior synechia and optical iridectomy. 
All these cases point towards corneal compli- 
cations, primary or secondary. 


Honorary Ophthalmic Surgeon, Medical College Hos- 
pitals; Late Honorary ' Teacher in Ophthalmic Surgery; 
Honorary Ophthalmic Surgeon, Campbell Medical 
School and Hospitals, Calcutta 

It is admitted that smallpox is one _ of the 
commonest causes of blindness in India, and 
specially so in Bengal, where the disease is 
endemic, and epidemics are of frequent occur- 
rence every 3 or 5 years. In foreign literature, 
the following complications are mentioned : 
catarrhal conjunctivitis, conjunctival and cor- 
neal pustules, corneal ulcers, hypopyon ulcers 
causing dense leucomata, and vitiligo of the 
iris. ‘ Hypopyon ulcers of smallpox used to be 
of importance because of its prevalence in pre- 
vacciriation days i it used to account for 35 
per cent of all blindness, but now it is rare 
except in countries where smallpox is rife and 
nursing is poor’ (Duke-Elder, 1937)'. No 
Indian records are available giving details of 
the cause of blindness in smallpox. 

The study was undertaken in the Campbell 
Hospital during the period 1932-1939 with a 
view to finding out the causes of blindness in 
smallpox and the prevention of blindness, if 
possible. The study is divided into 4 parts : — 

(1) Observations of pathological conditions of 
the eyes already blind due to smallpox amongst 
the outdoor cases, 1932-1935. 

(2) Observations on cases of smallpox after 
they had developed ocular complications, 
1933-1935. 

(3) Observations on all cases of smallpox 
admitted into the hospital during the epidemic 
of 1936 (January to May). 

These observations form the basis • of this 
paper. 

(4) . Observations on all cases admitted into 
the hospital up to the epidemic of 1939 with 
special reference to the preventive measures 
adopted against blindness. 

(1) Observations amongst outdoor cases, 
1932-1935 

Forty-three cases of blindness due to smallpox 
were observed. The blindness was due to (a) 
phthisis bulbi — 9 cases, two were bilateral 
and seven unilateral, (b) dense leucoma in- 
volving the whole of cornea— 14 cases, three 


*t Paper condensed by editor. This work .was doi 
J he , P er iod before snlphonamides became availabli 
>aVe markedIy chtln sed the situation, 


(2) Observatio7is ■ amongst indoor cases, 
1933-1935 

During this period, methylene blue drops 
(1 per cent) were used as routine in all cases, 
and liquid paraffin drops in all unconscious or 
semi-conscious cases twice daily. The services 
of the ophthalmic surgeon were requisitioned 
after the development of some serious compli- 
cations. It was striking to see large number 
of cases of muco-purulent conjunctivitis, corneal 
ulcer, hypopyon ulcer, and lagophthalmie 
keratitis. Many patients left the hospital cured 
of smallpox but blind in one or both eyes. It 
was observed that ocular complications were 
more common in the epidemic year of 1933 
than in the endemic years of 1934 and 1935. 
The discharge from some cases of muco-purulent 
conjunctivitis were examined. On culture, the 
most common organisms found were Staphylo- 
coccus albus, citreus of aureus, Koch-Week’s 
bacilli, diphtheroid bacilli, and very occasional 
streptococci and pneumococci. In every case of 
hypopyon ulcer where the lacrimal sac could 
be examined, there was regurgitation from the 
sac, but this examination was not possible in 
the majority of cases due to the eruption and 
swelling of the part. It was clear that the clue 
to the prevention of blindness was in the pre- 
vention of corneal ulcers. 

At the end of 1935, preventive measures were 
adopted. For this purpose two trays were 
introduced. The surgeon’s tray contained two 
Desmarre’s lid elevators, two canaliculus 
dilators, and a Small glass-stoppered phial of 
pure carbolic acid. The nurse’s tray contained 
one large undine containing 1 in 15,000 oxycya- 
nide of mercury lotion, one large pot of sterile 
boric ointment, argyrol drops 4 per • cent and 
10 per cent, and turn glass rods to introduce 
the ointment. Oxycyanide of mercury lotion, 
was selected to wash out the eyes as it was 
supposed to _ have some specific action against 
staphylococci. The following routine method 
was introduced : — 

(cO On admission, the lacrimal sac was 
examined whenever possible. In all cases of 
diseased, and doubtful lacrimal sacs, the puncta 
lacrimalis and parts of canaliculi were cauter- 
ized by the surgeon with pure carbolic acid by 
means of a canaliculus dilator. 

(b) In all cases with conjunctival discharge 
the eyes were washed out 3 times daily with 
the lotion from an undine and more frequently 
m serious cases as desired by the surgeon. 
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(c) The routine use of either 4 per cent or 10 
.per cent argyrol drops according to the severity 
of the case in ail cases of conjunctivitis was 
instituted. 

(d) In every case of conjunctivitis, boric 
ointment was introduced twice daily morning 
and night so that the lids might not stick 
together’. 

It should be noted that this routine treat- 
ment aimed 'at isolating the infected lacrimal 
sacs, prevention and treatment of acute con- 
junctivitis, and the prevention of lagophthal- 
mic keratitis. 

(3) Study of all cases of smallpox adinitted 
into the hospital during the epidemic of 1936 

All observations in this paper were from the 
records of the cases during the months from 
January to May ( see tables I and II). 
The preventive and curative work was 
done under the direct supervision of the 
ophthalmic surgeon. All cases are included 
except those who were admitted during after- 
noon and night and expired before the next 
morning. Durizig the period, 1,929 cases were 
admitted, of which 236 had ocular complica- 
tions; 185 cases were admitted with these, and 


cases show growths of Staphylococci albus or 
aureus or a mixed growth ’ (Sen, 1935) . 

The more • severe the disease the more are 
the ocular complications. The haemorrhagic 
type is the most severe, but most of the 
patients died so quickly that they could not be 
examined for ocular complications. 4.7 per 
cent amongst those who were examined was a- 
high figure considering the short period between 
the • attack and death. 

(4) Ocular complications as observed in 236 cases 

In 185 of these, the complications were pres- 
ent before admission to hospital. In 51, how- 
ever, the complications developed after admis- 
sion. Of these, 19 showed smallpox vesicles 
and pustules, 5 showed phlyctenular keratitis 
and 7 showed sub-conjunctival haemorrhages 
attributable to smallpox. In 20 of the 51 cases, 
the eye lesions were caused either by secondary 
infection or by keratomalacia and were there- 
fore preventable. At the time this work was 
done however sulphonamides were not avail- 
able. 

The nature of the ocular complications of 
smallpox encountered in these 236 cases is in- 


Table I 

Incidence by month 



January 

February 

March 

- 

April j 

: 

May 

Total 

Admissions 

250 

509 

678 

397 

93 

1,929 

Ocular complications . . ; 

21 

39 

118 

49 

9 

236 

Percentage 

8.4 ! 

7.0 

17.4 

12.3 

9.6 

122 


51 developed ocular complications in the 
hospital in spite of the preventive measures. 

The worst months of the epidemic were 
February and March, but the worst months for 
the ocular complications were March and April. 
The epidemics of 1933 and 1939 showed a 
similar phenomenon. Probably this is due to an 
increase in the conjunctival infection- from the 
end of February. * It was observed that at the 
end of the winter, when the days are warming 
up from the end of February, conjunctival sacs 
without any growth become fewer and more 


dicated in table III. The complications are 
divided into two groups, one caused by small- 
pox and the second caused by complications. 
It will be seen that the latter group is much 
lai’ger. Vesicle and pustule formation on the 
conjunctiva, sclera and cornea, and sub-con- 
junctival haemorrhage constitute group I caused 
by smallpox and they together are responsible 
for 19.7 per cent of the ocular complications. 
Inflammatory conditions of the conjunctiva and 
cornea with secondary infection and cases of 
keratomalacia constitute 79.3 per cent of cases. 


Table II 

Ocular complications according to type of the disease 


! 

Types of smallpox 1 

Confluent 

Semi-confluent 

Discrete 

Haemorrhagic 

. Discrete 

! 

Admissions ... 

Ocular complications .. i 

1,083 

195 

319 

26 

191 

5 

127 

6 

209 

4 

Percentage .• . 1 

18.3 

81 

2.6 | 

4.7 | 

1.9 
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Table III 


Ocular complications of smallpox 



Total num- 



ber of 
cases 

Percentage 

Group I 


8.4 

-Conjunctival vesicles and I 

20 i 

pustules. 


2.5 

Corneal vesicles and : 

7 

pustules. 


5.0 

Sclero-corneal vesicles and 

12 

pustules. 


3.8 

Sub-conjunctival bsemor- 

9 

rhage. 

Group II . 

27 

19.7 

Acute conjunctivitis . . . 

11.4 

Muco-purulent conjunc- 

97 

41.1 

tivitis. 


8.4 

Muco-purulent conjunc- 

20 

tivitis with corneal, ulcer. 


42 

Phlyctenular keratitis .... 

10 

Lagophthalmic keratitis 

28 

113 

(exposure keratitis). . 


12 

Perforation of cornea, iris 

3 

prolapse. 


12 

79.3 

99.0 

Acute keratomalacia 

3 

236 

i 


The vesicles and pustules of the conjunctiva, 
sclera or cornea developed during the stage of 
skin eruptions, the conjunctival lesions being 
usually bilateral but the sclero-corneal lesions 
being mostly unilateral. On the conjunctiva, 
they were found on the exposed part of the 
bulbar conjunctiva of the palpebral fissure or 
on the caruncle. The vesicle appeared as 
small raised areas with mild local reactions 
and on bursting left no trace. The pustules 
which were more numerous, caused severe re- 
action and pain, and soon the area was covered 
with a slough after the separation of which the 
healing was fairly rapid. The lesions of the 
cornea were similar. When they healed they 
were followed by a dense leucoma but the 
whole cornea was not affected and some sight 
was left. 

Inflammatory complications varied from 
simple conjunctivitis to the severer ; forms 
of conjunctivitis, keratitis, hypopyon ulcer and 
perforation of the cornea with prolapse of the 
iris. The largest group of cases was muco- 
purulent conjunctivitis. This usually cleared 
up and left no blindness but, in some, compli- 
cations were seen such as marginal ulcer. The 
corneal complications however, though less 
numerous, were much more serious. Forty-four 
cases showed serious affection of the cornea, and 
the rapid development in some of the cases 
was very remarkable. Within 24 hours of the 
development of multi-corneal ulcer the cornea 
became quite opaque and within the next 24 
hours it was completely blurred. In these 
patients deaths were numerous. It was later 


believed that these were really cases of acute 
keratomalacia but they have not been entered 
as such in the table. 

Some other conditions were seen such as 
exposure keratitis, perforation of. the cornea 
with iris prolapse, but not a single case of 
hypopyon ulcer was seen, which is strange con- 
sidering the fact that it had previously been 
reported as common in smallpox in Calcutta. 

Summary . — An account is given of the ocular 
complications of smallpox seen in Calcutta 
during the years 1932 to 1939. The analysis 
shows that only a minority of the complications 
were caused direct by smallpox and that in the 
causation of these complications and of the ■ 
blindness which frequently follows, secondary 
infection and acute keratomalacia play an 
important part. It is believed that these com- 
plications could now be prevented or controlled 
by the routine administration, in cases of small- 
pox, of the sulphonamides and vitamin A. 

The writer was very grateful to Lieut.-Colonel N. C. 
Kapur, I.M.S., the Superintendent of the Campbell Hos- 
pital in 1935 in allowing him to introduce the preven- 
tive measures, examine and treat all the cases in the 
smallpox ward. His thanks are also due to Dr. H. NI 
Bakshi and Dr. B. C. Chaterji, medical officers in charge 
of the ward for their help and co-operation, and 
Dr. B. N. Banerji for collecting the statistics of all 
cases with ocular complications and to Dr. A. Majumdar 
for collecting the statistics of all cases admitted into 
the hospital. 
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FRACTURE-DISLOCATION OF THE 
CERVICAL SPINE 

A CASE REPORT 

By N. S. MACPHERSON, f.r.cj3. 

Surgeon 

and 

E. W. GAULT, mj>., m.s. (Melb.), fka.c.s. 

Pathologist and Professor of Pathology, Missionary 
Medical College, Vellore 

A case of fracture-dislocation of the cervical 
spine occurred recently in the practice of the 
Medical College Hospital, Vellore, in which 
post-mortem examination five days after the 
accident gave the opportunity to determine the 
exact nature of the injury and of the mecha- 
nism of both displacement and reduction. 

Clinical report .— The patient was a Hindu 
male aged 52. Two days before admission, he 
was carrying a heavy load on his head; finding 
it too heavy, he shifted it from his head and in 
so doing fell down. From that time he was 
unable to move either arms or legs or to feel 
anything below the level of his shoulders. It 
was not possible to find out the exact mechani- 
cal cause of the injury beyond the fact that it 
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involved the sudden alteration in the position 
of a heavy weight carried on the head. 

On admission to hospital on 10th September, 
1944, his temperature was subnormal, 97 °F., his 
pulse rate very slow, 43, respiration rate 28, 
but after 8 hours the temperature had risen to 
98.4°F., and pulse rate to 53. Twenty hours 
after admission the temperature was 100°F,, 
pulse rate 66, respiration rate 26. His general 
condition did not cause immediate anxiety, and 
he was not distressed in any way. 

He complained of slight pain in the 
back of his neck but said that he could neither 
feel nor move any part of his body below the 
level of the clavicles. Complete flaccid paraly- 
sis of and complete loss of sensation over the 
trunk and all the four limbs were present. The 
upper level of the sensory disturbance was only 
approximately determined. There was no res- 
piratory embarrassment. The bladder was much 
distended and feces had been passed involun- 
tarily. There was no obvious distortion of the 
neck, and the head was not turned to either side 
but occupied an apparently normal position; 
there was tenderness on palpation posteriorly 
over the mid-cervical vertebra;. 


rotation of the neck with lateral abduction was 
tried and a slight but definite click-like sensa- 
tion was felt though it was not possible to feel 



Radiologist’s report 

'X-ray of the cervical and upper dorsal spine shows 
a dislocation of the 4th cervical vertebra forward 
on the 5th cervical vertebra, the displacement being 
about equal to half the width of the vertebral body. 
The 4th cervical is tilted slightly downward over the 
5th cervical. In the antero-posterior view the inter- 
vertebral space between C. 4 and C. 5 appears narrowed, 
that between C. 5 and C. 6 appears slightly wider than 
normal. No fracture is demonstrated’ (figures 1 and 2). 



pig. l. — Lateral view. Before reduction. 

In ‘ the • afternoon of 11th September,' 1944, the 
patient was anesthetized with chloroform and 
ether mixture and an attempt made to reduce 
the dislocation by traction with the neck hyper- 
extended, but beyond widening of the space 
between the bodies of the involved vertebi ffi no 
effect was produced, (figure 3).. Then gentle 



Fig. 3. — Lateral view. After first attempt at reduction. 

or see any change in position. Further x-ray 
examination however showed that reduction had 
taken place (figure 4). The neck was then fixed 



; in a J plaster splint around the head, neck- and' 
> axillse. ' ' 
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On the next day, 12th September, 1944, the 
man’s general condition was satisfactory and he 
had some sensation in his arms (T. 100.6°F., 
P. 76, R. 26); by the evening he was able to 
feel more in his arms and’ he also complained 
of pain in his legs: catheterization however was 
still necessary for retention of urine. 

At 5 a.m. on 13th September, 1944, he sud- 
denly developed difficulty in breathing, the res- 
piration rate rose to 36, and there was fine 
froth in his nose and throat. Death took place 
at 9 a.m., and the appearance was that of acute 
pulmonary oedema. 

Description of the specimen 

Permission was not obtained for a general 
post mortem except for examination of the 
injured part, accordingly the cervical vertebrae 
from the 2nd to the 7th were removed. 

Figure 5 shows the condition as seen from 
behind with the muscles removed for clarity. 
The cervical vertebrae from the 2nd to the 7th 
are present; between the 4th and the 5th 


It was comparatively easy to reproduce the 
dislocation as shown in figure 7. From 
behind, the articular processes of the 4th cervi- 
cal vertebra are seen to have slipped in front 
of the superior articular processes of the 5th, 




Fractured 

Jamina. 



Pressure on 
spinal cord. 


Fig. 5. — Posterior aspect as found at post mortem. 


Fig. 7. — Posterior aspect. Dislocation reproduced. 


vertebrae the ligamentum nuchae and the liga- 
menturn subfiavum have been torn through, and 
the laminae fractured near the base of the spine 
of the 5th vertebra. Small pieces of bone 
are found in this situation, where the dura 
mater is exposed. Laterally, the joints 
between the articular processes of the two ver- 
tebras have been torn open but the dislocation 
has been completely reduced and there is no 
pressure on the cord. The dura mater was 
opened and the cord inspected; there was no 
evidence of compression or bruising. The 
anterior aspect is shown in figure d. The an- 
terior longitudinal ligament ' is completely torn 
through opposite the body of the 5th vertebra 
and on lifting this torn ligament a small por- 
tion of the upper and anterior part of the body 
ot the vertebra is found to be adherent to it. 


causing well-marked pressure on the cord by 
the vertebral arch of the 4th. Attempts to 
reduce the dislocation by simple traction in 
extension were unsuccessful, but when abduc- 
tion and rotation were used, it was most 
interesting to observe the way in which it could 
be reduced with ease, first on one side and then 
on the other. 

Discussion 

It is interesting to realize that as long ago 
as the third century B.C. such accidents were 
carefully observed. In his article on the Edwin 
Smith Papyrus in the Bntish Journal of Sur- 
(jery (1934), Power quotes three extracts in 
which the writer distinguishes between disloca- 
tion, cervical sprain and fracture-dislocation of 
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the cervical vertebrae. Concerning the latter 
two conditions he says : — 

. ‘ Instructions concerning a displacement in a vertebra 
in his neck. If thou examinest a man having a dis- 
placement in a vertebra of his neck, whose face is 
fixed, whose neck cannot turn for him, and thou 
shouldest say to him “ Look at thy breast and thy two 
shoulders” and he is unable to turn his face so that 
he may look at his breast and his two shoulders thou 
shouldest say concerning him “One having a displace- 
ment in a vertebra of his neck. An ailment which I 
will treat”.’ 
and again : — 

1 Instruction concerning a crushed vertebra in the 
neck. If thou examinest a man having a crushed 
vertebra in his neck and thou findest that one vertebra 
has fallen into the next, while he is voiceless and cannot 
speak; his head, falling downwards, has caused that one 
vertebra crush into the next; and shouldest thou find 
that he is unconscious of his two arms and his two legs 
because of it thou shouldest say concerning him “ One 
having a crushed vertebra in his neck; is unconscidus 
of liis two arms and his two legs and he is speechless. 
An ailment not to be treated ”.’ 

In his book on the * Treatment of Fractures ’ 
Bohler (1935) gives illustrations of a condition 
almost identical with that described in this 
report except that it involves the 6th and 7th 
vertebra}. Dealing with the cause of such 
fractures he says : ‘ If the head and with it the 
neck are bent forward to an excessive degree 
there usually occur injuries of the middle and 
lower vertebra;.’ In the case reported, it would 
appear likely that in trying to remove his load 
the man bent his head and neck forward and 
at this moment the load fell back on his vertex 
thereby causing the injury. That such an in- 
jury can occur with a sudden jerk apart from 
great violence is shown by the following state- 
ment by Watson- Jones'' (1943) : ‘ I have seen 
two cases arise from an involuntary jerk 
of the head sustained by a passenger in a car 
which stopped suddenly and unexpectedly.’ 
This emphasizes the paramount importance, for 
preserving the' stability of joints, of the tone 
of • the muscles surrounding them. 

For treatment, both these authorities recom- 
mend immediate reduction of the dislocation by 
traction, Bohler using a Glisson’s sling while 
Watson- Jones prefers skeletal traction by skull 
calipers. In the case described, neither of these 
appliances was available : had either of them 
been used it is possible that traction alone 
would have sufficed to reduce the deformity. 
Reference to an older textbook by Choyce and 
Beattie (1923) shows that the difficulty of re- 
duction by manual traction was realized and 
the use of abduction and rotation advised. 
Experience with this patient may be of help 
and encouragement to those who may have to 
deal with such a condition away from the faci- 
lities of an up-to-date fracture clinic. 

Bohler commenting on the signs of nervous 
injury and the prognosis of such a case makes 
the following comment : ‘ If the cervical cord 
is not torn but only compressed, sehsation often 
returns a few hours after reduction. Volun- 
tary movement returns partially or completely 


in a few days or weeks, if there has been no 
haemorrhage into the substance of the cord.’ 

The two chief points of interest in the case 
described are : — 

1. The method 1 of reduction which was 
found to be effective. 

2. The fact that fracture-dislocation of the 
cervical spine can occur without injury to the 
cord other than compression, and that relief of 
this compression can be followed by an almost 
immediate return of function even when the 
pressure has been present for three days. 

We are indebted to Dr. Ida B. Scudder for the 
radiological examinations and to Mr. Guiry for hia 
drawings and copies of the skiagrams; also to Dr. R. G. 
Cochrane, Principal of the Medical College, Vellore, 
for criticism and for permission to publish this report. 
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HEPARIN IN PENICILLIN THERAPY* 

By PETER MARTIN, f-r.o.s. (Edin.) 

Surgeon Lieutenant Commander, R. N. V. R.; Surgeon, 
Chelmsford and Essex Hospital 

The systemic administration of penicillin 
presents certain difficulties. In many cases 
where penicillin therapy is indicated, the patient 
is very ill, tired and weary; he may have had 
injections of morphia, anti-tetanic serum and 
anti-gas gangrene serum at intervals, not to 
mention blood or plasma transfusion and oper- 
ative procedures. For these reasons, it is 
important that penicillin therapy should entail 
one prick after which the patient should have 
no more inconvenience. Intramuscular injec- 
tions of penicillin are tedious and may be very 
painful to the patient. Intravenous injections 
at intervals are also a burden. An intramus- 
cular drip may accomplish this, but in my 
experience unless the dose of penicillin is con- 
centrated in a small bulk, i.e. 120,000 units in 
500 c.cm. to be given over 24 hours, absorption 
is often not complete; moreover, even in more 
dilute solutions severe pain at the site of injec- 
tion is generally experienced after 48 to 72 hours, 
and the injection has to be stopped and recom- 
menced in another situation. The intravenous 
drip is comfortable to the patient, ensures the 
solution reaching the blood stream and tissue 
fluids, and in a few cases a full course of treat- 
ment can be completed; but we have found that 
thrombosis or thrombo-phlebitis generally 
occurs after a period varying between 18 hours 
and 5 days, usually between 24 and 72 hours 
and another vein has to be used. 


♦Paper rearranged by editor. 
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Batches of penicillin vary in their irritant 
properties, as also does the pain in continuous 
intramuscular injection, and it is reasonable to 
suppose that the irritant properties are due to 
the impurities in the preparation rather than 
to the penicillin itself. In a series of cases 
where the continuous intravenous drip method 
was used, the addition of heparin to the peni- 
cillin solution proved to be of undoubted value 
in preventing thrombosis or thrombo-phlebitis, 
enabling the full course of treatment to be com- 
pleted via one vein without mishap, and with- 
out discomfort to the patient. 

Heparin has b.een shown to be non-toxic by 
Howell and McDonald (1930), and by Murray 
(1940). Hedenius (1937) has _ shown that it 
causes no increase in coagulation time of the 
blood until a threshold of .25 mg. per kilo 
body weight is reached (and to reach this 
amount in an eight-stone man would require 
14 mg. and in a ten-stone man between 17 
and 18 mg.). As 15 mg. of heparin are 
destroyed hourly by the body, it would be 
necessary to give at least 15 mg. hourly in a 
man of 8 to 10 stones to cause any alteration in 
coagulation time. Now one Toronto unit con- 
tains.. 01 mg. of heparin, and thus 15 mg. 
would therefore represent 1,500 units. In the 
dosage of heparin suggested it will be seen that 
this amount will never be approached. It has 
been suggested that heparin might influence the 
potency of penicillin; this has been tested out 
by Green who found no evidence to support 
this contention. 

In continuous intravenous penicillin therapy, 
a solution of penicillin in saline has been used, 
containing 30,000 units per 500 c.cm. to be 
given over six hours. To the solution we added 
at first 1 unit of heparin per c.cm., and this 
amount sufficed to allow a full course of peni- 
cillin to be given without untoward incident 
during the administration, although there was 
a tendency for the vein to thrombose after the 
needle was withdrawn. A later batch of peni- 
cillin was much more irritant; in fact, in one 
case, thrombosis occurred regularly after 24 
hours’ treatment on four occasions, and it was 
found necessary to add 3 units of heparin per 
c.cm. to the penicillin solution. Even so, in two 
cases treated with this batch, thrombosis occur- 
red after three days, and the addition of 5 units 


per c.cm. was found to be required to eliminate 
thrombosis completely. One case in this series 
is interesting and significant. ‘ After 20 horns 
the drip was in error stopped for 4 hours with 
the needle remaining in situ , without throm- 
bosis occurring, and on restarting the drip, 
there was no interference with the rate of the 
flow. 

A definite amount of heparin to be used can- 
not yet be laid down, but the dosage we. employ 
is 3 units per c.cm. of penicillin solution, the 
heparin being added to the solution in the 
bottle. 'Should thrombosis occur with this, as 
it may occasionally, the next bottlers charged 
with 5 units per c.cm., when it is improbable 
that any further trouble will be experienced 
with the course of the drip infusion. 
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MATERNAL BLOOD IN WHOOPING 
COUGH* 

By J. K. MOHANTY 

Subordinate Medical Service, Government Headquarters 
Hospital, Koraput District, Orissa 

Human convalescent whooping cough serum 
and whole blood injected intramuscularly have 
been tried and reported on favourably in 
whopping cough cases as a curative and prophy- 
lactic measure. Some workers claim good 
results from treatment with injection of mater- 
■ nal whole blood. The writer tried this latter 
method of treatment in a series of 76 cases, out 
of which 3 discontinued treatment and one died 
a day after • the commencement of treatment. 
This report embodies the observations -on the 
remaining 72 cases including controls. 

Most of the cases were treated as out-patients 
in 3 different hospitals. Some were treated at 
home in private practice. The early cases of 
this series came during the course of an epide- 
mic, which was severe but limited and circums- 
cribed. 

Age and sex . — The age and sex distribution 
of the cases are sho wn in the following table: — 

♦Paper rearranged by editor. 


Table I 


Sex 


Age in years 

Total 

Under 

1 year 

i 

1-2 

2-3 

3-4 1 

4-5 

i i 

; 5-6 | 

6-7 

i 

7-8 

8-9 

9-10 

Male , . 1 

Female 


i 

9 ; 

8 

8 

i 

5 

7 1 

! 3 

5 

i 

~i 

2 

i 3 

2 

1 

1 

1 

; 33 

39 

Total .. 


16 

16 

12 

8 

5 

3 

j 1 

1 

72 
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Diagnosis. — The diagnosis was clinical and 
based in the majority of cases on the presence 
of typical whoops. 

Out of 72 cases, 8 were seen in the catarrhal 
stage and the rest in the paroxysmal stage. In 
the catarrhal stage the diagnosis was based on 
the history of exposure to the infection or pres- 
ence of the disease in other children of the 
family and cough assuming gradually to be 
paroxysmal, especially at night and sometimes 
culminating in vomiting. 

Blood count was done in 11 cases, which 
showed leucocytosis (16,000 to 30,000 white 
cells per c.mm. of blood) with a relative lym- 
phocytosis, varying from 46 to 72 per cent 
lymphocytes. 

Method. — In the beginning every third case 
was taken as control, but subsequently as many 
of the cases as were possible were treated with 
maternal blood. Only 10 cases, mainly mother- 
less children, were treated throughout as con- 
trols and treated with a mixture containing 
belladonna and bromides. Clinical examination 
of mothers was done to exclude constitutional 


fiting from the treatment being thus 75.8 per 
cent. ' The rest did not benefit at all. 

The duration of the disease before treatment 
varied from 5 to 6 weeks; no correlation was 
observed between the duration of the disease 
and response to treatment. 

Only four mothers gave a history of suffering 
from paroxysmal cough, suggestive of whoop- 
ing cough in their childhood, and 5 children 
were treated with their blood. 

Children, whose mothers were pregnant, re- 
quired a smaller number of injections, 4 to 5 
injections being sufficient to effect a cure; in 
some cases 2 -injections almost dramatically 
abolished the whoops. Altogether 14 children 
received blood from 10 pregnant mothers, and 
all of them were cured. 

In the 10 control cases, the period for the 
disappearance of whoops varied from 2 to 10 
weeks, whereas in cases receiving maternal 
blood it was 4 to 10 days. 

The results, as observed in the first two 
weeks of treatment, have been tabulated 
below : — 


Table II 


Treatment with 

Number of 
cases 

Cured 

Improved ! 

1 Slight 

IMPROVEMENT 

No IMPROVE- 
MENT 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Mother’s blood 

62 

41 

66.1 

6 ’ 

9.7 



. 

-15 | 

24.2 

Pregnant mother’s blood 

14 

14 

100.0 

. . 

. . 


, , 

■ • i 

. , 

Non-pregnant mother’s blood 

48 

27 

56.25 

6 

12.5 

. . 

i 

* • 

15 

31.25 

Immune* mother's blood 

5 

3 

60.0 

1 

20.0 

, . 


1 ! 

20.0 

Drugs (control cases) 

10 

• • 


3 

1 

30.0 

4 

40.0 j 

3 1 

| 30.0 


* Immune mother means mother who had had whooping cough in her childhood. 


and communicable diseases. Blood was taken 
from a vein with a syringe containing a little 
sterile citrate solution and injected immediately 
into the buttock. The dose varied from 5 to 
15 c.cm. according to the age of the child, and 
the injections were given daily from 3 to 8 
days. No other drug was administered during 
the course of injections except in 2 children who 
had broncho-pneumonia, for which sulphathia- 
zole was given simultaneously. Disappearance 
of whoop and distressing cough was taken as 
the criterion of cure. 

Results and' observations. — Out of 62 cases 
treated with maternal blood, 41 (66.1 per cent) 
were cured in 4 to 10 days as judged from 
the disappearance of whoops; slight cough and 
catarrh persisted, for. which adexolin or cod- 
liver oil and orange juice or amla ( Phyllanthus 
emblica) , and in a few cases ascorbic acid 
were administered along with the symptomatic 
treatment. . With this the lingering catarrh 
disappeared in course of. a fortnight, and the 
children improved much in health. In 6 cases 
(Q 7 ner cent) the frequency and intensity of 
paroxysms diminished, the total number bene- 


Untoward effects . — No untoward effect was 
observed. In one case the mother was in- in- 
cubation period of malaria and developed 
malarial fever after three injections were given 
to her child. On microscopical examination 
M.T. rings were found in her blood. Immedi- 
ately the child, though afebrile, was also treated 
for malaria for five days. In spite of this, the 
child, a female, aged 6 years, three weeks after 
the last injection, developed a rather severe 
type of malaria showing M.T. rings in the 
blood but recovered with oral quinine.’ In this 
case, as the mother and child were living in the 
same house, it is possible that the latter might 
have been infected in the natural way by mos- 
quitoes, but infection of the child through in- 
oculation of infected maternal blood is also a 
possibility. 

Discussion. — The benefit from the serum 
and whole blood of whooping cough convales- 
cents is believed to be due to presence- of 
specific immune bodies in the blood and serum 
of convalescents. In the series under report, 
four mothers gave history of suffering from sus- 
pected whooping cough in their childhood and 
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■five children were treated with their blood. 
The result was not materially different from 
that of the other cases benefiting from maternal 
blood. It is also unlikely that their blood 
contained sufficient amount of immune bodies 
after lapse of so many years. 

Moreover, pregnant mother’s blood was 
found more potent. It would appear therefore 
that maternal blood contains something, which 
has the property of curing whooping cough 
when administered parenterally, and that this 
unknown substance is present in greater amount 
during pregnancy; conversely, the child’s blood 
lacks this unknown substance. 

. The fact that whooping cough is predomi- 
nantly a disease of childhood and only occa- 
sionallv affects adults, points to the increased 
activity of the endocrines and readjustment of 
hormonie balance in the latter. These hor- 
mones are also present in greater amount and 
their production set at a higher level during 
pregnancy.' Some of these hormones, either 
alone or in combination, might have the prop- 
erty of curing whooping cough. 

The failure of treatment in some of the cases 
of this series might be due to hormonie imbal-. 
ance in their mothers. 

Summary. — Treatment of whooping cough 
with injection of maternal whole blood in a 
series of 62 cases is reported. It was efficacious 
in about 66.1 per cent and some improvement 
was observed in another 9.7 per cent of cases. 
Pregnant mother’s blood was found more 
potent. A suggestion is made that some hor- 
mone, normally present in mother’s blood and 
in greater amount during pregnancy, might be 
responsible for the curative effect in whooping 
cough. 


INGUINAL HERNIAS 

THEIR COMMONER VARIETIES AND OPERATIVE 
TREATMENT 

Based upon a study of 109 cases 
By H, W. B. HOLLAND, m.b., ch,B. 

C, jlf. S. Hospital , Quetta, India 

Some authors of textbooks on general sur- 
gery content themselves, in their chapters on 
inguinal hernias, with the generalization that 
there are two types of these, indirect and direct. 
After describing their main features, they indi- 
cate that the treatment of the former is the 
Bassini operation, which they describe without 
much detail, and, of the latter, some form of 
plastic repair. 

The student, thus often fails to gain a real 
grasp of the essential problems involved, both 
theoretical and practical; and the knowledge of 
the average young house surgeon on this sub- 
ject is frequently vague. This article is an 
attempt to present the problems as clearly and 
simply as possible, and to indicate ways in 
which they may be tackled. The author’s 


interest in the subject was stimulated by read- 
ing Prof. Zimmermann’s article in the Surgery, 
Gyncscology and Obstetrics, November 1940, 
Vol. 71, No. 5. The opinions expressed in the 
present paper are based on a small series of 109 
cases of which full records are available, and 
on the experience of over a hundred more 
operations the case notes of which are not 
available. All the patients in both series were 
operated upon personally by the author. 


Anatomy 

The general anatomy of the normal inguinal 
canal is not discussed in detail here as it is 
described in textbooks, and in Zimmermann’s 
article, from which it will be seen that the 
statements sometimes copied from book to book 
are incomplete and sometimes misleading. But 
the precise anatomy of each individual hernia 
is different, and must be studied at the time of 
operation in order to be able to remedy the 
particular defects present. 

In studying any hernia, the important, anato- 
mical facts to consider are these : — 

1. Peritoneum . — A protrusion of this through 
the ring of the canal forms the sac of an 
oblique inguinal hernia, and always lies in 
front of the cord. This constant position sup- 
ports the theory of congenital origin, since such 
position can hardly be fortuitous. Another 
fact which supports this theory is exemplified 
in that every now and again the surgeon is 
called to see a patient in whom an inguinal 
hernia has become strangulated suddenly, but 
who denies absolutely the presence of any pre- 
vious bulge or pain in the groin. The author 
has seen seven such examples, one in England, 
and six in India. In each instance the sac was 
fine and long, lying in the usual position, and 
adherent to the tissues round it. It is impos- 
sible to see how such a sac could come down 
from the peritoneal cavity in a second of time 
and thread its way carefully over the' - vessels 
and vas as far as the bottom of the scrotum, 
and finally become adherent to the tissues 
round it, and yet not show any evidence of 
trauma at operation an hour or 'two later. It 
is even more difficult to visualize the sudden 
descent of the sac in the case of a funicular 
type of hernia which becomes strangulated. 
The sac must be present from birth. 

2. The arching fibres of the ' internal 
oblique muscle. These act as a sphincter to 
tlie internal ring, and compress the neck of the 
sac and the cord whenever the abdominal wall 
contracts. In time, a ring of fibrosis is pro- 
duced at the neck of the sac. The fibres are 
fleshy and so the term conjoint tendon’ is a 
misnomer. If the abdominal pressure is in- 

S d + w d< ^ nly or re P eatec % to such an 
extent that it overcomes the internal oblique 
^phmeter round the internal ring, then part of 
the abdominal contents may be forced tempo- 
s' 13 * or permanently into the sac. This gives 

~ e t<3 the P a)n lump in the groin which 
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is the patient's first evidence of the abnormal- 
ity he has had from birth. 

3. The internal abdominal ring. — This 
funnel-shaped opening in the aponeurosis of 
transversus abdominis is gradually stretched if 
the abdominal contents repeatedly come out 
and have to be returned. Later it becomes so 
dilated that the abdominal contents slide in and 
out with variations of abdominal pressure and 
bodily posture. The arching fibres of the in- 
ternal oblique do not take part in the formation 
of the internal ring, but act as its sphincter. 

4. The external abdominal ring. — In time, 
this also becomes dilated by the contents of the 
fundus of the sac. The fibres of the external 
oblique around it become very stretched out 
and thinned, and in time become somewhat 
atrophied. 

5. The fleshy fibres of the internal oblique 
which lie between the lateral edge of the 
rectus abdominis and the inguinal ligament . — 
The congenital thinness or absence of these 
fibres is the reason for the occurrence of most 
direct hernias. This weakness is often not 
apparent till the muscles become flaccid in old 
age. The aponeurotic layer of the transversus 
abdominis is not in itself strong enough to with- 
stand the constant strain of increased abdom- 
inal pressure in defecation or in coughing, and 
so a bulge appears in the region of Hesselbach's 
triangle. Thus, a direct hernia is essentially 
different from an indirect hernia in that the 
muscle and not the sac is congenitally 
defective. 

6. Huge hernias. — In the final stages of a 
large indirect hernia, especially where a truss 
has been applied, both the external and internal 
oblique muscles become atrophied to such an 
extent that the picture approaches that of a 
direct inguinal hernia. Both rings become 
coincident and enormously enlarged. 

Thus, the normal inguinal canal in the male 
is an oblique tunnel in the abdominal wall for 
transmitting the spermatic cord. It has an 
excellent valvular apparatus at the inner end 
for preventing the protrusion of the abdominal 
contents. But the presence of a congenital 
protrusion of the peritoneum in this canal or 
the congenital absence of fleshy muscle over the 
Hesselbach’s triangle, together with their 
sequefe, give rise to our problems. 

The individuality and aim of the operations. 
— There are both major and minor differences 
in the anatomy of inguinal hernia's, but it must 
be stressed that every inguinal hernia is pecu- 
liar, and must be recognized and treated as 
such. It is for this reason that this article is 
entitled ‘inguinal hernias, etc.’, and not ‘the 
treatment of inguinal hernia.’ 


Oblique inguinal hernias 

The aim of the operations for the cure of 
blique inguinal hernias is to remove the con- 
enital abnormality, i.e. the sac, and to restore 
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to the canal its original size and range of activ- 
ity wherever possible. 

The most important objects to be accom- 
plished are: — (1) Removal of the sac. (2) Nar- 
rowing of the stretched inguinal rings. (3) 
Avoidance of interference with the sphincter 
mechanism of the canal. 

The method of repair of any inguinal hernia 
depends on its own peculiar anatomical features 
and not on the duration of the hernia nor on 
the age of the patient. — For example, every 
general surgeon has had the experience of deal- 
ing with some huge hernias in infants in which 
the rings are both widely stretched, and the 
sac is often widemouthed and of the funicular 
type. These require more operative interfer- 
ence than simple ligation of the sac which is 
advocated by some authors, if the canal is to 
be restored to its normal . size and range of activ- 
ity. So, before attempting to indicate the 
rational treatment of inguinal hernias, it may 
be repeated that, although there are some fairly 
well-defined groups of inguinal hernias for 
which there are recognized methods of treat- 
ment, yet each hernia must be treated on its 
own merits and must receive individual con- 
sideration and methods of repair. 

A classification is given of the common types 
of inguinal hernias and the rational lines of 
treatment indicated. 

Stage 1 . — Hernias in which the sac is small 
and the rings are not enlarged. (In this series 
7 cases — 6.42 per cent.) 

The operation of choice for hernias in this 
stage is the following : — 

The operator first makes certain by superficial, palpa- 
tion that the external ring is not enlarged. An incision 
is made through the external oblique over the internal 
ring, and is continued downwards nearly as far as the 
external ring, which is left intact. The internal oblique 
is exposed and retracted laterally and upwards with 
an aneurysm needle inserted just over the internal 
ring. The cremasteric fibres overlying the cord are 
separated by blunt dissection and the internal spermatic 
fascia and cord are exposed. The cord and sao are 
gently separated from this fascia covering them, and 
isolated from each other. The cord is held out of the 
way by two pairs of Lane’s tissue forceps, and the 
sac is dissected with gauze up to its neck at the 
internal ring. A purse-string suture is then applied 
round the neck of the sac, which is cut off half an 
inch distally and its stump allowed to retract. It. is 
easy then to feel and inspect the internal ring which 
surrounds a finger placed over the retracted neck of the 
sac. If it is not stretched, all that remains to be done 
is to drop the cord into position and sew up the 
external oblique over it with three or four interrupted 
silk sutures, and stitch the skin. Thera, is no need to 
touch the external ring. The advantages of this method, 
compared with the old practice of mere ligation of the 
sac without incising the external ring or the external 
oblique over the internal ring, are that, (1) a good view 
of the internal ring is obtained, and (2) the sac can 
be dissected throughout its full length. 

Stage 2a. — Hernias which have become en- 
larged beyond stage 1, in that the rings, have 
become slightly stretched. (In this series 7 
cases — 6.42 per cent.) 

The previous operation can be performed 
with the modification that the internal ring can 


Apkil, 1945] 


INGUINAL HERNIAS : HOLLAND 


191 


bG narrowed by a stitch, the external ring 
pillar can also be so dealt with, and the canal 
restored to normal with the minimum of 

trauma.' . .. r . 

Stage 2b.— These are hernias of the lumc- 
ular type, similar to those described in. stage 
3b, but with rings stretched only slightly. 
(In this series 5 cases — 4.59 per cent.) 

Stage 3a.— Hernias in which the internal and 
external rings are both moderately enlarged. 
(In this series 35 cases — 32.11 per cent.) # 

This is the commonest stage encountered m 
India. The hernia has been present for some 
months or years. The constant piston-like 
backward and forward motion of the omentum 
or bowel through the internal ring at last over- 
comes the sphincter action of the internal 
oblique. (This sphincter action is most easily 
seen when an operation for inguinal hernia 
is proceeding under a badly given general 
anaesthetic. Whenever the patient strains, 
the internal oblique arching fibres are 
seen to contract down on the cord and sac, 
making operative interference difficult) . The 
internal and external rings in turn become pro- 
gressively enlarged, and the hernial contents 
glide easily in and out of the canal. 

For hernias in this stage the following oper- 
ation is a reasonable one : — 

The external oblique is incised through the dilated 
external ring to a point above the level of the internal 
ring. The Saps of aponeurosis are held aside, and the 
fleshy fibres of the cremaster muscle overlying the coni 
are then split longitudinally. The internal spermatic 
fascia is similarly split. The sac is now exposed, its 
folded edge being usually identified with ease, and 
grasped with a pair of artery forceps. The two cover- 
ings of the sac which have just been split are now 
stripped off by gauze dissection aided by snips with 
the scissors to cut the harder strands of fibrous tissue. 
The cord is always found behind the sac and is simi- 
larly isolated from it as far as the internal ring. The 
cord is then dissected free from the tissues and is held 
up between two Lane’s tissue forceps. This process 
is difficult and needs both care and delicacy, since it is 
important to avoid rupturing the veins of the cord, but 
it can be kept bloodless by using a finger covered with 
gauze for most of the dissection, and by employing 
scissors to cut only the relatively avascular fibrous 
strands. 

It will be found that the vas and its accompanying 
vessel run in a separate fascial compartment from 
that containing the venous bundle. In order to avoid 
injury to the vas and its artery, they should be held 
up from the sac, slightly on the stretch, when the 
walls of the fascial tunnel in which they lie will be 
easily identified and can be slit up with scissors. The 
same method should be adopted when dealing with the 
veins of the cord, and will lead to a minimum of 
trauma and haemorrhage, and to a saving of time. 

The next procedure is to open the sac and ensure 
that none of its contents is adherent to the walls. 
If the contents are adherent, they must be separated 
and returned to the abdominal cavity. Adherent 
omentum often needs dividing, the proximal end being 
first transfixed and ligated. (The treatment of the 
relatively rare sliding hernias is not discussed here.) 

The neck of the sac is surrounded by a purse-string 
suture, which is tightened after making sure that it 
does not include any of the abdominal contents A 
puree-string suture is the surest method of obliterating 
ttje neck of the sac, which is divided half an inch 
distal to the suture. The stump is allowed to retract 


and should not be stitched to the internal oblique 
muscle, as no useful purpose is served in doing bo. 
The arching fibres of the internal oblique together with 
the cord are gently retracted upwards and laterally, 
and the internal ring can then be recognized visually 
or by a finger placed over the retracted stumpy of the 
sac. The ring should be narrowed by approximating 
its edges to each” other with one or more silk sutures. 
No tension need be applied in doing this, as * the 
fascial layer is lax and mobile. The stitch should not 
include the internal oblique fleshy fibres. The common 
practice of suturing the fleshy fibres of the ^ internal 
oblique to the inguinal ligament is physiologically 
unsound for these reasons : (1) it has been shown that 
fleshy muscle does not readily unite with fascia; 
(2) any muscle when pulled out of its normal position 
will tend to return thereto, and (3) the sutures will 
therefore tend to cut through the muscle, especially if 
they are tied tightty, when their effect will also cause 
the muscle to atrophy. This procedure will tend, con- 
sequently, to hinder rather than assist the object of 
the operation. 

The cord is then allowed to resume its normal 
position. When the cremaster muscle is well developed, 
as is often found, it is advisable to unite the split 
portions of the muscle with one or two loosely applied 
silk sutures, in order to include as few fibres as possible. 
This procedure covers the cord with muscle (as it was 
covered before the operation began) and renders it less 
liable to damage when suturing the external oblique 
over it. The external .oblique is sewn up with inter- 
rupted silk stitches, and the external ring re-fashioned 
to its normal size. 

By this operation the canal and rings are restored 
to their normal dimensions, and further interference 
is harmful and unnecessary. The only abnormalities 
were : (1) an embryonic sac, and (2) resultant stretched 
internal and external rings. These have been rectified, 
and no more needs to be done. 

Stage 3b. — (In this series 15 cases — 13.72 
per cent.) 

In this stage is included that common variety 
in which the processus vaginalis is widely 
patent and the testis lies in the fundus of the 
sac. It is common in infants and young child- 
ren. The hernia is usually large and the rings 
stretched, yet the sac may be of very fine 
fixture. 

. The operation necessary for this type is very 
similar to that described in 3a, except for the 
increased difficulty in dissecting the sac from 
the cord. The fundus of the sac is the testis 
and should not form the starting point of the 
dissection. 


i ao . • mternai spermatic lascial la'' 

are split longitudinally as before, and the sac ' 

Wofinoiln I T. IS - fo .V nd *° . be lon 6 and no fundus 
definable It is then incised longitudinally and tl 
nature of the condition is fully established. The co 
' s „f e ? shining through the peritoneum forming tj 
posterior wall of the sac. The sac is carefully peeh 
off circumferentially from the cord by blunt dissect! 
bepn by inserting a closed pair of artery force 
between the two, and then opening its jaws. Sometim 

thl t0 ^ out without tearb 

tne line sac that it is easier to incise the sac all rmn 

transversely from within. The proximal fdges of t 

beirCieSl JHhmt 

gijpsSsSl 

either be left as it is, inverted, or removed \f far 


192 


THE INDIAN MEDICAL GAZETTE 


[April, 1945 


the testis. The former is the best method, especially 
in children. The tissues are less traumatized, and the 
occurrence of post-operative hydrocele due to leaving 
behind a large area of the peritoneum is not common. 
The operation is concluded as in 3 a. 

Stage 4. — Large hernias of. long duration, 
especially those on which a truss has been 
applied, and in which the medial margin of the 
internal ring may be stretched as far medially 
as the pubic spine, and coincides with an 
equally large external ring. The muscles sur- 
rounding the rings have also become stretched 
and atrophied. (In this series 20 cases — 
18.35 per cent). 

This state of affairs approximates to that 
seen in large direct hernias, and requires the 
same treatment. 


Direct inguinal hernias 


A. Small direct inguinal hernias . — (In this 
series 7 cases — 6.42 per cent.) 

The essential aetiology, the presence of a 
congenital muscular deficiency, has been dis- 
cussed. This is based on the findings of Anson 
and McVay, and explains most of the cases 
met with in practice. 

The logical method of curing direct hernias 
is to repair a broad hold in the fascial aponeu- 
rosis and to strengthen the area over it. Since 
it is not possible to make muscle grow over 
the area concerned, some reinforcing type of 
plastic fascial operation must be employed. 

The sac is exposed as outlined in 3a and 
its wide neck secured by a purse-string suture. 
The fundus of the sac, if it is small and dome- 
shaped, can be either inverted or stitched to 
itself to produce obliteration. The transver- 
salis fascia is then stitched to the inguinal 
ligament over the sac, and the previous size and 
form of the canal are reconstituted. But as the 
previous structure of the canal was congenitally 
unsatisfactory, the deficient fascio-muscular 
layers must be strengthened by one or more 
layers transplanted from elsewhere. 

There are many types of plastic operation 
performed nowadays, the most successful being 
those in which no attempt whatsoever is made 
to pull tissues together under tension : 

(a) Zimmermann uses part of the lower flap 
of the external oblique which he stitches across 
under the internal oblique. In the author’s 
experience, this has been a good method where 
the direct hernia is small and the external 
oblique has become, atrophied, but it has been 
found useless in some of the large direct hernias 


discussed later. . ,, , 

(b) Some surgeons {e.g. R. Mamgot) used 
an interlacing darn of floss silk sutures which 
is said to provoke a strong fibrous reaction m 
1L tissues. This method has undoubtedly 
proved "effective in expert hands, but the author 

ha h) U Ottefme'r C tumed t o.' sliding flap from 
the rectus sheath in order to cover up the 


defect. This method is also not used by the 
author. 

(d) The operation which the author prefers 
for congenital direct hernias is that in which 
fascial aponeurotic grafts are taken from the 
tensor fascia lata aponeurosis of the thigh by 
means of a Moseley’s fasciotome, and are 
applied with an interlacing darn over the 
transversus aponeurosis to fill in the triangular 
gap. There is no tissue brought under tension, 
and a thick layer of fascia is applied. - There 
is* little post-operative pain. The operation 
takes both time and much trouble and requires 
a scrupulous aseptic technique from beginning 
to end. 

Moseley's fasciotome is simple and effective, cutting 
an adequate graft with one manipulation through one 
small incision. The graft can be split longitudinally 
into two or three narrower pieces, as required. The 
thigh from which the grafts are taken should be firmly 
bandaged at once from the groin to the knee to prevent 
the occurrence of any subcutaneous hsematoma. The s 
author has had no complaints of pain in the leg after ** 
removal of the graft and no instances of haematoma. 

Gallie’s needles are used to apply the fascial dam 
which is secured by means of silk sutures to prevent 
slipping. The stitches should extend from the inguinal 
ligament vertically up and down from the internal ring 
to the pubic spine until the area is covered, when the 
horizontal interlacing stitches should be applied. Great 
care should be taken in every detail as to the insertion 
of the fascial sutures. The author has seen the compli- 
cation of femoral venous thrombosis due to lack , of 
care in inserting one of the vertical stitches under the 
inguinal ligament. The operator should leave himself 
ample time for the accurate insertion of every stitch. 
This may sound an obvious statement, but it js not 
always implemented in practice. The operation is 
concluded by dropping the cord into position and after 
covering it with the cremaster muscle, sewing up the 
external oblique over the cord. 

23. Medium and large direct . hernias . — (In 
this series 13 eases — 11.92 per cent.) 

The operative treatment of large direct 
hernias and of oblique hernias may be 
accomplished by method (d) just outlined. 
These large hernias, however, usually have 
thick and strong sacs covered with a thick 
layer of transversalis fascia aponeurosis. 

Accordingly, the sac and its fascial covering 
are dissected up as far as the margins of the 
concurrent internal and external rings, and it 
then becomes evident that, instead of being 
wasted, this tissue will make exceedingly good 
grafting material for reinforcing the triangular 
deficiency between the inguinal ligament, rectus 
sheath, and internal ring. The next step in the 
operation is to occlude the neck of the sac 
with a purse-string suture either from the out- 
side or inside of the sac. The author has^ found 
that the insertion of two sutures at a distance 
of 1|3 inch from each other is better than the 
use of only a single suture, because a short, 
thick fibrous cord is produced at the neck of 
the sac, which occludes it well. 

The body of the sac can now be used for the 
fascial repair in a variety of ways depending 
on the individual characteristics of the inguinal 
canal, the size of the sac, and the versatility of 
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the surgeon. Here again, it may be emphasized 
that there is no standard method of repair. 
Every hernia demands its own operation. 

The following have been found in practice to 
be the best methods of using the sac as graft- 
ing material : — 

(1) The sac is removed distal to the purse-string 
sutures and cut into narrow strips. This is most easily 
done by first splitting the sac longitudinally and then 
cutting the grafts from the circumference of the oblong 
piece of tissue. These strips are threaded on Gallies 
needles and carefully darned over the required area as 
described in A{d) above. The author has found 
this method most successful, and it saves having to cut 
a graft from the leg. This method has been used only 
in 9 instances so far, but it deserves a wider trial. 

(2) The sac is not removed, but is cut longitudinally 
into two or three broad strips which are used to overlap 
each other in various ways according to the peculiar 
weakness of the parts to be covered. Sometimes one 
flap is threaded through a slit made in the base of 
another; sometimes the flaps are stitched across each 
other and then back again. The weak area can usually 
be covered by a mass of fibrous tissue several layers’ 
thick from the rectus sheath to the internal ring and 
the pubic spine. No tissues are pulled under tension 
in anyway. The cord is allowed to fall into place 
and the external oblique sewn over it as before. This 
method has been used in 19 instances and has been 
found extremely useful. 

In a few of the cases in this group, the 
sphincter action of the internal oblique is al- 
most non-existent owing to the size and dura- 
tion of the hernia and the fibrous reaction 
produced by the wearing of a truss. Where it 
is found that the arching fibres of the internal 
oblique are obviously fibrous and atrophic, 
there is no point in attempting to conserve 
their minimal sphincter action. It is therefore 
rational to narrow the internal ring before the 
darning or repairing process begins by using 
any of the available muscle or fascial layers, 
since all are atrophic and will stretch to some 
extent, having lost their natural function. No 
tension must be employed. 

Comments on some of the commoner compli- 
cations of operations on inguinal hernias 

1. Sepsis . — The reasons for this are well 
enough known, and the risk is increased in the 
longer operations involving the use of grafts. 
It is the experience of many that sulphonamide 
powder and 1| 1,000 proflavine lotion introduced 
into the wound before sewing up reduce the in- 
cidence of sepsis. 

2. CEdema of the scrotum . — This is best 
avoided by strict adherence to the old rule 
which states that the operator must be able to 
pass the tip of his little finger into the re- 
fashioned ring. The rule applies to both in- 
ternal and external rings. 

3; Hamatoma of the scrotum. — Any slight 
oozing from a torn vessel in the cord may give 
rise to a collection of blood and serum in the 
scrotum, especially when the rule mentioned in 
f> ha , s not been observed. Obviously, if a vein 
Has been partially obstructed, it will bleed 
more; and perhaps bleeding may begin again 


in several places which were oozing slightly at 
operation, but had stopped before the insertion 
of the stitches. No advantage is gained by 
inserting a rubber glove drain to avoid this 
complication. Careful dissection of. the cord 
and avoidance of any desire to ‘ stitch it up 
good and tight ’ are the best methods of pre- 
vention. The treatment is aspiration which 
may have to be repeated more than once. If 
the blood has clotted, the scrotum should be 
incised with full theatre technique, the clot re- 
moved, and the origin of the bleeding stopped. 
Some sulphonamide powder should be inserted 
before closing the wound. 

4. Hydrocele. — This is rare, but when it 
does occur, it can be easily treated by aspira- 
tion, and soon subsides. 

5. Chest complications. — After operation, 
the patient should be allowed to sit up, if he so 
desires. There is nothing more distressing than 
to see a patient, with a severe attack of bron- 
chitis, who is compelled to lie flat on his back 
for three weeks after the operation in order to 
satisfy the whims of his surgeon. The increase 
in abdominal pressure due to prolonged bouts 
of coughing is surely more than that due to 
sitting up in bed. 

6. Recurrences . — 

(a) In oblique inguinal hernias. These may 
be due to one or more of several causes ; — 

(1) The neck of the sac may not have been 
properly dissected out and ligated. The liga- 
ture may have slipped, or the knot may have 
become untied. A purse-string suture should 
always be used. 

(2) The internal ring may not have been 
narrowed sufficiently carefully, or not at all, 
thus leaving an obvious weak opening. 

(3) The external ring may have been re- 
fashioned directly over the internal ring, thus 
leaving a direct channel for the abdominal con- 
tents to come out to the surface. This method 
of repair should now be condemned as un- 
natural and also unmechanical. 

(4) Unnecessary interference with the 
sphincter mechanism of the canal, resulting in 
atrophied and fibrous tissues. This is often 
combined with 2. 

(5) Attempts to pull tissues together under 
tension. 

(b) In direct inguinal hernias. These occur 
because a sufficiently strong wall of tissue 
has not been placed in front of the bulging 
area. Here again, it is stressed that each 
hernia is a separate entity and the reasons for 
the recurrence of one may be different from 
those of another, although both have been re- 
paired similarly. Insufficient regard to the 
individuality of any one hernia, and the per- 
tormance .of a stereotyped operation on differ- 
ing kinds of direct hernias are important causes 
oi recurrence. Another common cause is the 
attempt to pull tissues together under tension 
curing the repair. Initially it may appear 
that a firm repair has been effected, but the 
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mistake will be realized later on when the ill- 
treated tissues stretch and atrophy, or the 
stitches cut through. 

The author of this article has heard indirectly 
that three or four of the first 70 odd cases 
which he did in England by varying methods 
have recurred, but figures are not available. 

Since coming to India, he has seen three cases 
of recurrence in those operated on by him, but 
unfortunately the full notes of these have been 
lost. 

One was a case in which the external oblique 
muscle had been sutured under the cord, and 
the two rings were superimposed. At opera- 
tion, it was found that a fine sac had gradually 
worked its way through the rings to the sur- 
face of the muscle layers. It was repaired as 
in 3 a. 

The second recurrence was one which was 
found to have been repaired by stitching the 
super-medial edge of the internal ring to the 
inguinal ligament after excision of the sac. 
However, the hernia had recurred through a 
part of the ring which had not been noticed, 
and which lay above the cord. The hernia 
bulged down over the previously-repaired por- 
tion of the ring. The internal ring had not 
received sufficient examination at the first 
operation. 

The third instance was a large direct hernia 
in a goatherd. The size of the original hernia 
had been that of a large grape-fruit, and had, 
it is thought, been repaired by some form of 
flap sac grafting, but as the man refused re- 
operation on the ground that his recurrence was 
not big enough, the cause of recurrence remains 
unknown. - 


Discussion 

It is a common enough experience when ask- 
ing surgeons their method of treating inguinal 
hernias to hear such conflicting statements as : 
‘I always do a Bassini ’, or ‘I never interfere 
with the canal. I just pull out the sac and 
ligate it ’, or ‘ I always do a fascial graft ’. The 
surgeons represented by these statements are 
too apt to regard hernias en masse, and do not 
pay sufficient regard' to the peculiarities of each 
individual case. 

The fact that a large number of Bassim 
operations are successful has tended to produce 
in many surgeons an attitude of complacency 
with regard to their technique and results. 
This article is an attempt to outline the ra- 
tional procedures of operation for the com- 
moner types of inguinal hernia, and to stress 
the study of the anatomy and treatment of 
each individual example. 


Summary 

i The article is based on a series of over 
200 cases of inguinal hernia personally operated 


on. 

2 . 

cure 


re is no standard operation for the 
Tuinal hernias. Every hernia demands 


its own (not the surgeon’s own) operation 
based upon a careful study of its anatomy. 

3. An attempt is made to classify the com- 
moner types of inguinal hernias and to suggest 
methods of dealing with each. 

4. It is suggested that the Bassini operation 
be abandoned in favour of more rational and 
-physiological methods. 

5. In the treatment of some types of large 
direct and indirect inguinal hernias, the use of 
the hernial sac and its immediate fascial cover- 
ing as an excellent grafting material is men- 
tioned. It is hoped that a wider trial of this 
method may be made and its merits or draw- 
backs assessed. 

6. Some of the commoner complications of 
the operations are discussed and their treat- 
ment outlined. 

7. A plea is. made for a less stereotyped and 
complacent attitude towards the whole subject 
of inguinal hernias. 


SYNERGISTIC EFFECT OF SULPHANILYL 
BENZ AMIDE ON V. CHOLERA E 
BACTERIOPHAGE 

By A. N. SEN, mjs. 
and 

U. P. BASU, d.sc., pji.s. 

( From the Bengal Immunity Research Laboratory, 

Calcutta) 

From this laboratory De and Basu (1938) 
noted that sulphanilamide exerts a synergistic 
effect on the staphylococcus antitoxic and 
antibacterial serum an the treatment of 
staphylococcal infections. In the year 1939 
Zaytzeff-Jern and Meleney again observed that 
sulphanilamide derivatives do not interfere sig- 
nificantly with the lytic action of specific bacte- 
riophage. Accordingly, it was also considered to 
be of interest to study whether a sulphanilamide 
drug may exert a similar synergistic effect on 
any specific bacteriophage. From the belief 
that choleraphage is not so effective in clinical 
application the influence of sulphanilyl benza- 
mide on the lytic action of specific bacteriophage 
of V. cholera has been studied. This sulpha- 
nilamide drug has recently been shown by Bose 
and Ghosh (1944) to be easily absorbable and 
not to exert any undue toxicity. 

Little work has been done on the bacteriosta- 
tic action of sulphanilamide derivatives against 
V. cholera. In searching the literature it has 
been noticed that only very recently Sadusk and 
Oswald (1943) undertook to determine the 
effect of sulphathiazole, sulphadiazine, sulpha- 
guanidine and sulphanilamide upon V. cholera . 
growing in media free of inhibitor to these drugs. ' 
The compounds have been found to exert a 
bacteriostatic action in the descending order as 
recorded above. In this paper, certain bacterio- 
static action of sulphanilyl benzamide against 
V. cholera and its influence on its bacteriophage 
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Table III 

Inoculum: 18 hours young agar culture; Drug 
■concentration: 5 mg. per cent; Phage: Stock 
choleraphage of 10 s concentration;- Media: 
Papain digested meat broth 


Experiment 


Appearance in tubes after 
hours 

2 

* 4 

24 

48 

72 

Broth V. cholerce 
phage. 

+ 

I 

+ 

+ 

+ 

Do. 

4- 

j 

• i 

+ 

Drug 

added. 




found not to differ apparently from the original 
strain as regards their morphology and smooth- 
ness. They were also not affected by the drug 
in ' concentration of 1 in 20,000 as was pre- 
viously noticed. 

Discussion 

From table I it would be evident that sulpha- 
nilyl benzamide exerts some bacteriostatic action 
on V. cholera: in papain digested broth; the or- 
ganisms, however, growing in the medium when 
the concentration of the drug falls to 5 mg. per 
cent (dilution 1 in 20,000). In accordance with 
the observations of Zaytzeff-Jern and Mel.eney 
(1939), we have noted that this drug also has 
no destructive action on the lytic power of the 
particular cholera bacteriophage used. The 
experimental observations as recorded in table II 
tend to show further that the addition of the 
drug "to the usual phage-bacterium medium 
helps in the complete inhibition of the growth 
of the secondary organisms. It would again be 
evident from the results as recorded in table III 
that the drug acts particularly in helping the 
bacteriophage in completely lysing the secondary 
organisms. The organisms found after the 
preliminary lytic action of bacteriophage are in 
all respects pure strains of V. cholera: except 
that they have become resistant to the action of 
the stock bacteriophage. These secondary 
organisms, as usual, were resistant to the 
bacteriostatic action of the drug in a concentra- 
tion of 1 : 20,000 (5 mg. per cent). All the 
experiments so far carried out, prove that sul- 
phanilyl benzamide exerts a synergistic action 
on the lytic power of cholera bacteriophage. 

Summary 

1. Sulphanilyl benzamide in a concentration 
of 1 : 10,000 exerts bacteriostatic action on a 
suspension of V. cholera:; a higher dilution 
than this shows a free growth .of -the organism. 

2 The lytic action of the cholera bacterio- 
phage seems, to increase in presence of the drug. 

3 In view cf the observations recorded, it. 
may b'e suggested that a -treatment with specific 
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bacteriophage combined with; sulphanilyl benza- 
mide may be clinically useful in cholera patients. 

In conclusion, the authors wish to express their sincere 
thanks to Mr. P. Sen Gupta, m.sc., for his valuable 
suggestion during the course of this investigation. 
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TUBERCULOSIS OF THE SKULL 

By F. V. STONHAM 

LIEUTENANT-COLONEL, I.M.S. 

Comdg. the Surgical Division of a General Hospital 
and 

M. A. HAQ 

MAJOR, I.M.S. 

Specialist in Radiology 

Tuberculosis osteitis of the skull, is not- 
common, and, when it is met with in the 
absence of frank signs of tuberculous disease 
of the lungs or lymphatic glands, it is likely to 
provide a diagnostic conundrum, as has been 
exemplified by the following case. 

A Madrassi soldier, aged 21, was admitted to- 
hospital for fever accompanied by a soft fluctu- 
ating swelling about the size of an egg .over the 
ninth left rib in the anterior axillary line. The 
swelling was neither hot nor reddened. The 
patient was of rather poor physique and gave 
a history of ‘ clinical malaria J six months pre- 
viously and common cold a month later, but 
had otherwise been in good health. X-ray 
examination was carried out, and a localized 
area of bony destruction with no change in size 
was seen in the ninth left rib with a parallel 
deposition of sub-periosteal bone, and some 
small granular sequestra {see figure 1, plate 
VI). There were no obvious signs of disease 
in the lungs, and the sputum was repeatedly 
negative for tubercle bacilli; the Kahn test was 
repeatedly negative. 

A small swelling was seen over the lateral 
part of the left eyebrow in the usual site of, 
and clinically very much resembling, a der- 
moid. Under this swelling radiological examin- 
ation of the skull (see figures 2 and 3, plate VI) 
revealed a punched out area of erosion of both, 
tables in the frontal bone and an unsuspected’ 
second punched out area in the left parietal 
bone over which a small swelling was seen only' 
when the hair was shaved. A puffy swelling 
was found between the spine- and the lower 
half of the medial border of the left scapula. 
X-ray examination of this region- showed no 
bony changes, and no fluid could be aspirated. 

The swelling over the ninth rib 'yielded- fluid, 
resembling ordinary pus, and blood-stained 
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fluid was withdrawn from the swelling in the 
left frontal region. In eacli case, the fluid on 
examination was sterile and microscopically 
consisted of amorphous debris with degenerat- 
ing pus cells. Four weeks later, a serous effu- 
sion appeared in the right chest; this was as- 
pirated, but no organisms were recovered from 
it. 

Blood examinations revealed 4,020,000 red 
cells and 11,600 leucocytes per c.mm. (polymor- 
phonuelears 55 per cent, lymphocytes 29 per, 
cent, mononuclear cells 10 per cent and eosino- 
phils 6 per cent), hemoglobin 10 grammes per 
100 c.cm., the sedimentation rate was 95 mm. 
in first hour. 

At operation, the ninth rib was exposed under 
pentothal anaesthesia and the diseased area was 
resected. Material resembling ordinary pus 
was mopped away, and the wound was sutured 
after the introduction of about a drachm of 
pure urea. ' The wound healed by primary 
union. 

Ten days later, as the swelling in the frontal 
region had repeatedly refilled after aspiration, 
and the skin was becoming unhealthy, a flap 
enclosing the area was turned down, an abscess 
penetrating the temporal fascia and muscle was 
opened up, and the frontal bone exposed. A 
ring of diseased bone was excised with a chisel. 
Urea was inserted and the wound was closed 
( see figure 4, plate VI). Some sloughing of 
the previously unhealthy skin occurred, but 
otherwise the wound healed by primary union. 
The patient continued to run a low fever, but 
said he felt quite well. The abscesses were 
never more' than slightly tender. Histological 
examination of the removed portions of bone 
revealed tuberculous disease, and guinea-pig 
inoculation was positive for tuberculosis. 

Commentary 

The patient had complained of only fever 
and soft swellings over the chest,' skull and left 
scapular regions. Apart from a right pleural 
effusion and a high sedimentation rate there 
was little to confirm a provisional diagnosis of 
tuberculous caries of the rib and skull. 

Tuberculous disease of the cranial bones is 
very uncommon, and more usually it is either 
secondary to a meningeal focus or to extension 
from cervical vertebral or tuberculous middle 
ear disease. In this case it appeared to have 
originated in the diploe. The involvement of 
the inner and outer tables was equal in extent; 
the dura showed little more than irritation, and 
the , pus had not burrowed between the bone 
and the dura at all. The x-v&y appearances 
were suggestive though not absolutely pathog- 
nomonic of tuberculous disease, and it was 
therefore necessary to exclude other inflam- 
matory bone diseases such as typhoid, and low- 
grade pyogenic osteitis and syphilitic disease, 
as well as both primary and secondary neoplas- 
tic conditions. The diagnosis was finally 
established by histological examination of the 


removed portions of diseased bone and by 
guinea-pig inoculation. In this case the bone 
disease was probably blood borne from. a focus 
in the right lung” which was recognizable 
neither clinically nor radiologically until an 
effusion developed. There was no obvious en- 
largement in any of the superficial lymph 
nodes. 
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DEHYDRATION TREATED BY CON- 
TINUOUS GASTRIC DRIP 

By A. C. MOLDEN 

CAPTAIN, I-A.M.C. 

The problem of the dehydrated patient is a 
very real one, and dehydration occurs far more 
commonly than is realized, particularly in 
tropical and sub-tropical countries. 

The normal daily fluid loss from the body 
in a temperate climate, through the lungs, skin, 
urine and faces, is approximately^ pints. In 
hot countries the urine output is lower, but 
evaporation from the skin is greatly increased 
and the daily total loss is 6 pints or more. Loss 
of fluid from the body continues even rf there is 
no fluid intake, approximately 2i- pints being 
lost daily in a temperate climate, in the absence 
of any intake. When fluid loss exceeds intake, 
tissue fluids are reduced, and this constitutes 
dehydration. Later, hamoconcentration occurs, 
and the urine output having dropped to an 
amount too small to carry off all the waste 
products, toxamia and delirium result. 

Dehydration occurs most frequently in pro- 
longed high fevers, persistent vomiting, and 
prolonged diarrhaa and allied conditions. 
Examination of such patients will invariably 
show a dry tongue and oliguria, and later, a low 
blood pressure and feeble pulse. These signs 
indicate a loss of from 6 to 9 pints or more of 
body fluid, for no clinical dehydration occurs 
before a loss of 4^ pints of tissue fluid has 
occurred. 

The importance of dehydration receives fresh 
and added significance with the advent of the 
sulphonamide drugs, particularly sulphapyridine, 
sulphathiazole and sulphadiazine. These drugs 
are liable to be deposited in the renal tubules, 
renal pelvis or ureters causing anuria or 
hematuria when the secretion of urine falls 
below 500 c.cm. (17 fl. oz.) daily. To prevent 
this symptom-complex, a secretion of urine 
amounting to 1,500 c.cm. (50 oz.) daily is 
required (M. R. C. War Memorandum, No. 10). 

The methods formerly used for the active 
treatment of dehydration were, in addition to 
encouraging the intake of fluids by mouth when 
possible, subcutaneous injection of saline, and 
the giving of fluids by rectum. Both these 
methods still have their uses, but both have given 
place to other methods. Subcutaneous injections 
of sahne are particularly useful for infants, but 
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are quite inadequate for the really dehydrated 
patient. In devitalized tissues, their continued 
use _ may lead to abscess formation . despite 
meticulous care in regard to asepsis. A better 
but similar method is continuous intramuscular 
saline (Bailey, 1942). Rectal salines are given 
by slow drip, or intermittently. Murphy advo- 
cated the giving, of rectal salines by slow absorp- 
tion from fluid in a can not more than one foot 
above the rectum and connected with the latter 
by a wide-bore tube so that bowel gases could 
freely escape. He taught that large quantities 
of fluid could be absorbed by this means. The 
method is excellent in all but practice. Sooner 
or later, and sooner rather than later, the 
method comes to grief in a soiled bed and is 
never popular with the nursing staff. 

In 1934, Bailey and Carnow popularized in 
England the practice, already adopted in 
Canada, of giving salines by continuous intra- 
venous drip. The following ten years have seen 
an enormous use of intravenous salines, until 
now, Bailey himself says that vigilance is 
required in order to curtail its use (Bailey, 1944). 
There is no doubt about its being a life-saving 
procedure, but it is not without its disadvantages 
and dangers. It is well known that the circula- 
tion has frequently been overloaded, and 
pulmonary cedema , and death have occurred. 
Patients have been drowned, as it were, in their 
own fluids. The infusion fluids have to be very 
carefully prepared and sterilized, using pyro- 
gen-free water. 

Recently, use has been made of the bone 
marrow for saline infusion (Bailey, 1944), 
particularly in children (Gimson, 1944). The 
method is open to criticism that bone infection 
may possibly occur with devastating effects. It 
is however a practice which will increase. 

The purpose of this article is to commend the 
advantages of giving fluids by continuous gastric 
drip, or oesophageal drip. Nasal feeding has 
been long employed, and continuous gastric drip 
is an elaboration of nasal feeding. Nasal feed- 
ing has been used intermittently for the ad- 
ministration of nutriments. The procedure now 
to be described is the giving of fluids con- 
tinuously by drip. 

Apparatus . — The apparatus used includes a 
glass receptacle for fluid, tubing with controlling 
clamp, glass drop counter as used for intra- 
venous infusion, and a Ryle’s tube. Experience 
has shown that a Ryle’B tube is preferable to the 
shorter catheter employed for nasal feeding, 
though the latter may be used. 

Technique. — The nostril is cleaned and the 
Ryle’s tube, having been previously dipped in 
water or smeared with lubricant, is gently intro- 
duced. There is usually transient discomfort as 
the tube passes the region of the larynx. At this 
■ stage the patient, if able to be sufficiently co- 
operative, is given a sip of water to drink and 
the tube is advanced during the act of swallow- 
ing This effectively prevents the tube entering 
the larynx. Alternatively the patient is told to 


breathe slowly and deeply and the tube is 
advanced during expiration. There is no sugges- 
tion of trouble at this stage in the drowsy or 
unconscious. When the tube has been introduced 
as far as the first or second mark, it is attached 
to the forehead by adhesive tape, and connected 
to the drip apparatus. It is advisable to wait 
for a few moments before beginning to administer 
fluids in order that the patient may become 
accustomed to the tube. 

The rate of flow for continuous use is 40 to 60 
drops per minute, which is equivalent to 6 to 9 
pints per day, but strict accuracy in this is not 
required. Fluids given by continuous drip is 
tolerated better than larger quantities inter- 
mittently. At the beginning, if dehydration is 
marked, 90 drops per minute is satisfactory and 
easily tolerated. Sufficient is given to maintain 
an excretion of about 50 fl. oz. of urine daily, as 
this is the only way by which one knows that 
the intake is adequate. 

,A variety of fluids may be used but, as salt 
is lost with all the body excretions, the best 
fluid to use is one containing salt. Half a tea- 
spoonful of salt dissolved in one pint of water, 
or glucose water, is satisfactory- In certain con- 
ditions, sodium bicarbonate solution, one drachm 
to the pint is useful. Where feeding is required, 
citrated milk may be used. In addition, any 
medicines which have to be given orally may be 
added to the receptacle. 

The advantages of this method over others of 
combating dehydration are many. Fluid is 
absorbed in a natural manner from the stomach. 
This may not be said of fluids introduced by in- 
travenous, subcutaneous or bone marrow routes. 
There is consequently no necessity for sterile 
fluids to be used; ordinary, clean, potable water 
is the basis. The technique is simple and does 
not always require the presence of a doctor, but 
may be carried out by 7 a nurse. Once it is started 
it does not require the same degree of expert atten- 
tion as is required in intravenous infusion. This 
is of importance when the staff is not fully 
trained, or is small. Should the giving receptacle 
become empty no harm is do'ne and there is no 
canula or needle to become blocked thereby. 
There is a much greater range of rate with which 
the fluid may be given with safety than is the 
case with intravenous fluids. There is much less 
effort involved than when fluids by mouth are 
urged upon an unwilling patient; many patients 
with the best of intentions find it difficult to 
drink the large quantities of fluids required to 
maintain an adequate diuresis. There is no risk 
of sepsis or of pulmonary cedema. The intake 
by mouth may be augmented as the patient feels 
inclined. Experience and theory indicate that 
it is far better to give fluids continuously by 
drip, than larger quantities intermittently as in 
ordinary nasal feeding. Distention of the 
stomach, a sense of fullness and nausea are 
entirely avoided and ultimately a much greater 
quantity is absorbed. It is not suggested that 
there is no discomfort, but it can be' tolerated 
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between the 3rd and 5th day of disease and 
disappeared within 48 hours. It was mostly 
on the trunk. 

A necrotic patch or ‘ bite mark ’ was seen on 
the chest or shoulders in 19, on the trunk in 
11 and on other parts of the body in 8. The 
patch was 2 to 3 mm. in diameter, round, dark, 
tough, firmly adherent, covered with a scab and 
surrounded with areola. It was present up to 
a week or ten days after the onset. In some 
cases more than one patch were seen. 

Other symptoms noted were enlarged spleen 
in 29, injected eyes in 21, epistaxis in 7, and 
vomiting or pain in the abdomen in 3. 

Diagnosis . — The following examinations were 
done for confirming the diagnosis. 

(i) Total leucocyte count. In 42 cases, 
this ranged from 9,000 to 13,500 per cm.; in most 
cases it was low or normal at first but rose at 
the end of the first week. 

Leucopenia (5,000 or below) was present in 12. 

(it*) Differential counts. Lymphocytosis 
(above 35 per cent) was found in 59 cases. 
(???) Wcil-Felix reaction! 


for a week after which they were allowed' to 
walk. They were discharged after 3 to 4 weeks, 
and sent to a convalescent camp and" were re- 
commended two weeks’ excuse duty arid 3 
weeks’ light duty. 

Out of 107 cases, two died. 

Relapses . — Textbooks make no mention of h 
relapse in scrub typhus. In this epidemic, 10 
out of 107 cases showed relapses. In some the 
temperature having come to normal remained 
so for 4 to 5 days after which there was a 
relapse lasting for 4 to 5 days; in others the 
temperature after being normal for a day or so 
started an intermittent course for 4 to 5. days. 

Discussion . — Clinical and laboratory find- 
ings show that this is an epidemic of mite 
typhus as described by Manson-Bahr after 
Megaw’s classification; this is usually not 
epidemic (synonyms — Tsulsugamushi fever, 
Shimamushi, exanthematous glandular fever, 
scrub typhus or ‘IC* form). Lewthwaite and 
Savoor (1936) completely identified scrub 
typhus with Japanese river fever. Anigstein 
(1933) demonstrated the rat to be the normal 


Table 


Result of Weh.-Fki.ix reaction showing the maximum titre in 107 cases 




With 

OXK 




Those also showing 
OX2 

agglutination with 
OX19 

1 

1 in j 

1 in 

1 in 

1 in 

1 in 

1 in 

1 in 

1 in 

Titre varying from 1 

in 40 to , 1 in 320 

80 | 

160 | 

320 

640 

1,280 

2,560 

5,120 

10,240 



2 

i 

i 

1 

7 ! 

12 

25 

19 

30 ! 

11 

i 11 

16 


In all cases, the urine showed no albumen or 
any other abnormality. 

Treatment . — The treatment was symptomatic. 
On admission, calomel followed by magnesium 
sulphate was prescribed, and a diaphoretic 
mixture was given for ordinary cases. In very 
toxic cases, with high fever, drowsiness, etc., 
one pint of normal saline per rectum was 
given and repeated if necessary six-hourly. In 
16 cases showing rigidity of the neck and a 
positive Kernig’s sign, lumbar puncture was 
done and some fluid was withdrawn. Other 
signs were treated- symptomatically. 

During the course of the fever, milk was 
given . with ample fluids such as fresh lemon 
juice, lemonade and soda water. Milk was given 
four times a day, the daily total being 3 lbs. 
A pint of fresh lemonade three times a day was 
given as a routine. After the temperature had 
remained normal for a day or two, the diet was 
gradually increased to convalescent diet and 
then to ordinary diet. . 

Convalescence proved slow, there being great 
emaciation. In some cases the loss of weight 
was over 50 lbs. Patients were allowed to sit 
up in bed 4 days after fever, then in a chair 


host in endemic typhus. It is generally recog- 
nized to be conveyed by a mite Trombicuta 
deliensis which infests the rank vegetation, 
course grass, dead palm flowers and ears of 
rats. It is not ordinarify transmitted from 
man to man and hence does not occur in epide- 
mic form. The rat flea, X . cheopis has been 
implicated in the transmission of scrub typhus, 
and ticks in other forms. 

In spite of the fact that men sleeping on the 
ground, etc., were infected while officers and 
y.C.O.s who use cots escaped, there was some 
evidence that the disease was louse borne. The 
following facts may not be without importance. 
The epidemic was limited to one unit which 
proved to be louse infested, and within the 
unit, one company which was found to be free 
from lice was also free from the disease (except 
five men who were working with the infected 
companies). Moreover, there was a differ- 
ence in the standard of personal cleanliness in 
the ranks, and prior to the outbreak during 
March there was an opportunity for lice to mig- 
rate from one to the other of the men's kits. 

High agglutination results with OXK con- 
firms that the epidemic was of ( K f form, but 




Fig, 1. — Photograph of a female child aged one year. Note the 
wide separation of the labi© and the nipple-like projections of the 
ureters. The umbilicus is prominent with a small hernia. 



Fig. 2. — Pyelogrnm showing the 
condition of the kidney. Note 
that the ureter is much bigger 
than normal. The minor calyces 
are cup shaped but not quite 
distinct. The pelvis is well 
defined and normal. The pubic 
arch is absent. At the ureteral 
opening, shadows of phalanges of 
two fingers are seen. They are 
two fingers pressing against the 
nipple-like projection of the 
ureteral opening to prevent the 
outflow of sodium iodide injected. 
In this case the clitoris was absent 
and could not be defined as such. 
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in about 16 cases there was an appreciable 
agglutination with 0X19 and in 11 cases with 
0X2. This fact would appear to lend support 
to the view of Mooser, Varela and Pilz (1934) 
that the types and strains of typhus virus being 
so closely allied, -their conversion into one 
another may be possible. The question whether 
a change of vector is likely to result in a change 
of strain also arises. 

Conclusions 

1. There is reason to suppose that in this 
outbreak of scrub typhus the disease, normally 
sporadic, achieved epidemic proportion owing to 
a change of vector, i.e, conveyance by lice 
within a louse-infested unit. 

2. There is slight evidence that the disease 
was tending to change its strain, this being 
possibly associated with the change of vector. 

3. In view of the epidemiological conse- 
quences of the above factors and the possibility 
of the relatively mild OXK type changing into 
the very fatal 0X19 the following measures 
are recommended : — 

(a) A careful watch for lice amongst the 
troops and effective disinfestation wherever 
found. 

(b) Disinfestation of all admissions to 
hospital and their clothing. 

(c) A careful watch for suspected typhus 
cases and rapid notification. Early diagnosis 
in the absence of rash and bite eschar is diffi- 
cult. 

(d) Full precautions (as for epidemic typhus) 
to be taken in the ..nursing of all typhus or sus- 
pected typhus cases. 

[Note . — This paper raises some interesting and 
controversial points. It has long been known that 
scrub typhus could ocour in large amount in local out- 
breaks. It is doubtful if it is necessary to explain this 
by postulating louse transmission. — Editor, I.M.G.l 
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ECTOPIA VESICLE 

FOUR CASES 

Pyelographlc studies in a child aged one year 

By M. G. KINI, m.c., m.b., M.ch. (Orth.), 

F.R.C.SX., F.R.SE. 

Surgeon and Superintendent, Stanley Hospital, Madras 

Extrophy, ectopia vesicse or extroversion of 
the bladder is an uncommon developmental 
defect of the bladder. In fifty thousand births 
one foetus may suffer from this defect (Herman’ 


It is stated that this condition is due to the 
lack of junction of primary or extra-embryonic 
mesoderm arising between the . amniotic and 
shield ectoderm behind the primitive streak 
and cloacal membrane and the secondary or 
intra-embryonic- mesoderm derived from the 
primitive streak. This secondary mesoderm 
gives rise to the genital tubercle, the symphysis 
pubis, the. intra-umbilical portion of the linea 
alba, and part: of the mesoderm of anterior wall 
of cloaca. A- defective development of second- 
ary mesoderm from :the primitive streak results 
in a considerable enlargement of the area of 
junction between the ectoderm and the endo- 
derm around the cloacal membrane. The nu- 
trition becomes poor as a result of this lack of 
contact, and probably this is the reason for 
the breaking down of the wall exposing the 
posterior and. lateral walls of the cloaca on the 
anterior . abdominal wall. The associated de- 
formities of defective' development of the 
symphysis pubis and genital tubercle, causing 
epispadias and split clitoris or hypoplastic 
organs, can thus be easily explained. 

The prognosis of this condition depends upon 
the associated developmental defects, and is in 
some cases not incompatible with long life. 

Keith (1908) has classified this defect in three 
groups, of which the third is definitely incom- 
patible with long life. The individuals who 
live long often show the mental results of social 
and sexual isolation. 

Thus there are complicated and uncompli- 
cated types of ectopia vesicse. The uncom- 
plicated types are the most common, and 
usually are associated with a separation of the 
pubic bones and with epispadias in males. In 
these cases, usually the lower and mid portion 
of the abdominal wall is absent, and, through 
this, the bulging extroverted remains of the 
bladder with the ureteral openings are seen. 
In males, the penis in these cases will be rudi- 
mentary and usually epispadiac. In females, 
the clitoris will be bifid and hypoplastic or 
absent, the labise will be widely separated 
anteriorly, and if the clitoris is present the 
urethra will be epispadiac. The bladder 
mucous membrane, when it is exposed to the 
air, undergoes a change of keratinization, and 
becomes like skin, except at the ureteral open- 
ings where there is a semblance of the normal 
mucous membrane of the bladder. It becomes 
slightly cedematous, and forms papillary pro- 
jections, hiding the ureteral orifices. In some 
eases as in the present instance (figure 1, plate 
1 they appear like nipples, while in others 
they become retracted and overhung by these 
papillary projections of the mucous membrane. 
Associated with this, there is sometimes a defect 
m the umbilicus. When the umbilicus is pres- 
ent, there is a hernia as in the present case; 
-ometimes the umbilicus is absent. 

Four cases of extroversion of the bladder 

mW Cen by i t le author - The ages of the 
patients were 1 year, 3 years, 12 years and 14 
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years. Of the 4 cases, 3 y^ere in males and 
1 in a female child aged one year; this latter 
case is the one here reported. The umbilicus 
in this case was quite prominent, with a small 
hernia. 

In this case, the opportunity was taken to 
make an attempt to find out if there was any 
other defect of the genito-urinary system, and 
also to ascertain the capacity of the pelvis 
of the kidney in a child aged one year. No 
previous record of this capacity was traced. 
The opportunity was taken to define the kid- 
neys of the child. As the child was refractory 
and had to be kept quiet during the time of 
the ureteral catheterization, injection and x-ray, 
the child was anesthetized. A careful watch 
over the pulse was kept at the time of injec- 
tion of sodium iodide while doing the retro- 
grade pyelography. When 2.5 c.cm. was injected, 
the child’s pulse rate went up slightly, the in- 
jection was stopped; an x-ray was taken which 
gave a clear definition of the pelvis and calyces 
of the kidney (figure 2, plate VII). It is thus 
presumed that the normal capacity of the 
pelvis of a kidney in a child aged one year is 
between 2 and 2.5 c.cm. 

The treatment of extroversion of the bladder 
is a great problem, and should not be under- 
taken in early life. Two cases were treated by 
transplantation of the ureters with the modi- 
fications suggested by Coffey and Wade. One 
of the cases was followed up for two years. 
The function of the kidney was also estimated 
by injecting uroselectan-B. It was found in 
this case that though the kidneys were secret- 
ing properly, the right side showed hydro- 
ureter and slight hydro-nephrosis. It was im- 
possible to follow this case further. The 
second case was not traced after operation, and 
it is not known whether this operation has 
benefited him. He was a professional beggar. 

In the third case, the child was aged one 
year, and though operation should not be 
undertaken at this age, the parents of the 
child insisted on operative interference in spite 
of the surgical risks. Even though the risk of 
the operation was pointed out to them, they 
were prepared to undergo the risk. A trans- 
plantation of the ureters was done. The child 
stood the operation well but died on the fourth 
day, having developed lung complications. The 
child had passed urine per rectum from the 
morning of the day after the operation. 

Summary 

1. Four cases of ectopia vesicte are described 
of which three were operated on. Three were 
in boys aged 12, 14 and 3 and the fourth was 
in a female child aged one year. 

2. The follow-up result of the functional as- 
pect of the condition of the kidneys and the 
ureters is described after two years in one case. 

. 3. The capacity of the pelvis in- a child 

aged one year is assessed by a retrograde 
pyelogram as between 2 and 2.5 c.cm. 


4. This case is reported especially with 
regard to the appearance of the pyelogram and 
the capacity of the pelvis of .the kidney in a 
child aged one year. 


Herman, L. (1938) 
Keith, A. (1908) 
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MODIFIED KLIGLER’S IRON AGAR 
MEDIUM FOR THE ISOLATION OF 
INTESTINAL PATHOGENS 

By G. PANJA, m.b. (Cal.), D^act. (Loud.), f.n.i. 
Professor of Bacteriology and Pathology 
and 

S. K. GHOSH, bsc. 

Assistant Chemist 

( From the Department of Bacteriology and Pathology , 
School of Tropical Medicine, Calcutta) 

In America, Kligler’s iron agar medium is 
being largely used for the differentiation of in- 
testinal pathogens from primary plate cultures 
of stools. The formula of the medium is as 
follows : — 

Bacto-tiyptone .. .. ,.20 gm, 

Bacto-lactose . . . , . . 10 „ 

Bacto-dextrose . . . . . . 1 n 

Sodium chloride .. .. ..5 „ 

Ferric ammonium citrate . . . . 0.5 „ 

Sodium thiosulphate .. ..0.5 „ 

Bacto-agar .. . . ..15 „ 

Bacto-phenol red . . . . 0.025 „ 

Suspend the above 52 gm. in 1 litre of cold distilled 

water. Boil for 2 minutes to dissolve. Dispense in 

tubes and sterilize by autoclaving for 20 minutes at 
15 lb., pressure (121°C.). pH after sterilization is 
7.4 ±. Ferric ammonium citrate and sodium thio- 
sulphate are hydrogen sulphide indicators and give clear- 
cut reactions. Best reactions are obtained in freshly- 
made media. 

The medium is slanted in such a way that a 
generous butt end is formed, leaving a sloped 
surface at the top.- Inoculation is done with 
putting a straight stiff wire deep into the butt 
end and then withdrawing it making a stroke 
on the sloped surface. Incomplete oxidation 
takes place in the butt end, and therefore acids 
generally form there turning the medium 
yellow-coloured. Red slant and yellow butt in- 
dicate fermentation of dextrose by dysentery 
and salmonella groups of organisms; yellow 
slant and yellow butt indicate fermentation of 
lactose by coliform organisms; absence of any 
change means non-lactose and non-glucose fer- 
mentation by alcaligenes, etc. _ We have found 
that' dysentery organisms and vibrios either 
turn the slope alkaline, i.e. red-coloured, or 
leave this unchanged in colour and turn the 
butt end acid, i.'e. yellow, the acid reaction 



Apbil, 1945] MODIFIED KLIGLER’S IRON AGAR MEDIUM : PANJA & GHOSH 203 


being feeble in the case of true cholera vibrios 
but marked in the case of non-agglutinating 
vibrios. Bad. soiinei, though a late lactose 
fermenter, behaves as above. With the _ sal- 
monella group, including the typhoid bacillus, 
the butt end is acid and black at’ the junction 
and the slope is red. Some strains of Bad. 
paratyphosum A, Bad. sendai and Bad. 
senftenberg var. Newcastle do not give rise to 
a black colour, as these do not form H 2 S. It 
was found that lactose non-fermenters such as 
Bad. pseudocar olinum, Bad. asiaticum and 
pseudoasiaticum, Bad. carolinum, Bad. difflu- 
ens and Proteus gave rise to the same kind 
of reaction, i.e. alkaline or unchanged slope and 
acid butt like the dysentery organisms in addi- 
tion to the formation of gas sometimes. More- 
over, some pure cultures of coliform organisms 
gave reactions almost similar as above. Hence 
the specificity of such reactions in dysentery 
and salmonella group of organisms is doubtful. 
But it must be said that in the majority of the 
positive tests, the organism falls either to the 
dysentery or vibrio or salmonella groups of 
organisms. With all the strains of Pseudomo- 
nas pyocyanea and Bad. ftzealis alcaligenes 
both ends were unchanged or slightly red. 

We modified the standard Kligler’s iron agar 
medium by replacing Bacto-trvptone with 
papain-digest meat broth, organic matter in the 
broth being adjusted to 0.75 per cent and other 
Bacto constituents as shown below. The modi- 
fication was necessitated by the fact that 
' Bacto products ’ were not available. 

Papain-digest meat broth (organic matter 


0.75 per cent) . . . . . . 100 c.cm. 

Lactose . . . . . . 1 gm. 

Glucose . . . . . . 0.1 „ 

Sodium chloride . . . . . 0.5 „ 

Sodium thiosulphate . . . . 0.05 „ 

Ferric ammonium citrate . . . . 0.05 ,, 

China grass .. .. .. 15 „ 

Phenol red, 1 per cent solution .. 0.25 c.cm. 


pH is adjusted to 7.4 before adding phenol red. The 
medium is poured into tubes and autoclaved for 
20 minutes at 15 lb. pressure (121°C.). It is needless 
•to say that genuine ingredients were used. 

The reactions generally obtained are repre- 
sented in table I. 



Table 

I 



Slant 

Butt 

HjS 

Lactose fermenters .. 

Y 

Y or Y + G 



Salmonella group 

R 

Y or Y + G 

+ or — 

Dysentery group 

R 

Y 

— 

Vibrios 

R 

Y 

— 

Proteus vulgaris 

R 

Y G 

dt 

Bad . alcaligenes 

R 

R 

— 

Ps . pyocyanea 

R 

R 

— 

Morgan’s bacillus 

Bad . pseudo car olinum, 

R 

R 


difflue ns, asia ticum, 
carolinum. 

! K 

Y G 



Y= yellow; R = red; G = gas. 


The utility of Kligler’s iron agar consists 
mainly in putting a suspected lactose non-fer- 
menter into either a dysentery group or sal- 
monella group. When it falls into one of these 
groups, it must be further tested by sugar and 
agglutination reactions. One advantage is that 
dysentery and salmonella groups of organisms 
are not missed by this test, and when Kligler’s 
iron agar identifies it, slide agglutination from 
the culture on the slope of the medium can be 
done with polyvalent dysentery and salmonella 
sera. When slide agglutination is negative 
with either of the polyvalent sera, further tests, 
such as sugar reactions, motility, etc., need not 
be done unless it is necessary to put a specific 
name to the organism. If instead of the above 
medium, inoculation is made into liquid lactose 
medium which is much cheaper than the above 
medium, more saving is achieved only when 
lactose is fermented, but when lactose is not 
fermented, an agar subculture must be made 
and then slide agglutination done. When lactose 
is not fermented such a procedure of putting 
into liquid lactose becomes more expensive, and 
more -time is needed to get a preliminary 
report ready. It is . for these reasons that 
Kligler’s iron agar is considered to be an ad- 
vantage in isolation and identification of intes- 
tinal pathogens. 

The following procedure was adopted in the 
use of modified Kligler’s iron agar (table II). 

1. The medium was used fresh as far as 
possible. If the medium was not used soon 


Table II 


Slant 

Butt 

HjS 

Gag | 

Abbreviation 

used 

Indication 

Diagnosis 

Red 

Yellow* 

— 

— 

Aik 

i 

! Fermentation of dextrose 

Shigella Vibrios. 

Red 

Yellow 

d: 


Aik B G 

Fermentation of dextrose 

Salmonella. 

Yellow 




A ± =F 


Yellow* 

— 

+ 

A G 

A + 

Aik 

t Fermentation of lactose 

Coli-aerogenes group. 

Red 

Red 

— 

— 

No fermentation of lactose 

\Ps. pyocyanea, Bad . fcecalis 





Aik 

and dextrose. 

alcaligenes . 


Yellow = acid; red = no change or alkaline; black at the junction = H-S. = ^line slant 
G = gas ; -f = positive ; ± or T <= sometimes positive, sometimes negative. ^ k utfc 


B = blackening; 
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after preparation, it was preserved in the ice- 
chest in test tubes without making slopes and 
was melted and sloped afresh before use. 

2. When used, the butt end was first stab- 
bed with a straight stiff wire charged with the 
material and a linear stroke was made on the 
slant afterwards. 

3. The result was read after 18 to 20 hours’ 
incubation. 

4. Slide agglutination of cultures from 
slopes with polyvalent dysentery and salmo- 
nella sera was done. 

(a) If the slide test was positive, common 
monovalent sera were used and for corrobo- 
ration sugar tests and, if necessary, agglutina- 
tion by Dreyer’s method were done. 

(b) If the slide test was negative, but the 
reaction highly suggestive of a lactose non-fer- 
menter, sugar tests were done to identify the 
organism. 
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THE USE OF BLOOD TESTS IN EXCLUD- 
ING PATERNITY AND MATERNITY 

By S. D. S. GREVAL 

LIEUTENANT-OODONEL, I.M.S. 

Imperial Scrologist and Chemical Examiner to the 
Government of India 

(Imperial S erologist’s Laboratory, School of Tropical 
Medicine, Calcutta) 

This communication is an amplification of 
a previous communication by the writer 
(Greval, 1939) and is published in response to 
several enquiries received last year. ^ 

Disputes in paternity and maternity arise : 
(1) When a child is alleged to be supposititious. 
This appears to be the commonest cause in 
India. (2) When a man is averred by a 
woman to be the father of her child. This is 
the commonest cause in Europe. (3) When a 
husband avers that he is not the father of his 
wife’s child. (4) When children are suspected 
to have been changed in a maternity hospital. 

INHERITANCE OF BLOOD C II ABAC TEDS 

The attached tables of inheritance of three 
sets of characters, ( i ) O, A and B, (it) MandN, 
and ( Hi ) Rh+ and Rh- will indicate whether 


or pot it is possible for a child to be the off- 
spring of a certain parent, or conversely, 
whether or not it is possible for a parent to 
be the father or mother of a certain child. ' 

From table I two laws emerge: (1) Charac- 
ters A and B cannot appear in the offspring un- 
less they are present in one or both parents. 
This limitation does not apply to the character 
O which is recessive while A and B are 
dominant . A parent of group A in phenotype 
(as found by serological test) may be either 
AA or AO in genotype (as constituted by fer- 
tilization of the ovum, each parent contributing 
his or her character-carrying gene on the 
chromosome, the dominant character only 
manifesting itself). When two parents of 
genotypes AO and AO come 'together, an off- 
spring of the genotype OO is possible. The 
same reason applies to the phenotype B which 
may be in genotype BB or BO. AO and BO 
will also supply an 00 combination. (2) A 
parent 0 cannot have an offspring AB nor can 
a parent AB have an offspring 0. 0 is geno- 
typically 00 and one of the two genes must 
unite with 0, A, or B from the other parent, 
yielding 00 (=0), OA (=A) and OB 

(=B): the combination AB is not available. 
Similarly, AB is genotypically composed of A 
and B and one of the two genes must unite 
with 0, A or B from the other parent: the com- 
bination 00 (yielding 0) is not available. 

A 1 is dominant over A 2 which is dominant 
over A 3 . The subgroups of A, however, are 
ignored by many for forensic purposes, because 
of difficulties in the technique. 

From table II also two laws emerge: (1) 
M. and N cannot appear in the offspring unless 
they are present in one or both parents. (2) 
A parent M cannot have an offspring N nor 
can a parent N have an offspring M. The 
genetic basis of the inheritance is the fact that 
both M and 1\ T are dominant. The genotypes 
of the phenotypes M and N being MM and NN 
respectively, M from one parent cannot be 
suppressed by N from the other parent, nor 
can N be suppressed by opposite circumstances. 

Table III is shown in its early and simple 
form. Two rules emerge : (l) Rh - couples 
cannot have Rh-f- offspring. (2) Rh-f- and 
mixed couples can have Rh-j- and Rh— off- 
spring. The explanation of this simple scheme 
is that the Rh-f- character is carried by the 
dominant gene Rh and the Rh — character by 
the recessive gene rh. The genotype of the 
phenotype Rh+ may be (i) RhRh or {ii) 
Rhrh, while the genotype of the phenotype 
Rh- can only be rhrh. The second of the 
first two genotypes mating with a similar geno- 
type (Rhrlr Rhrh) or with an rhrh genotype 
(Rhrh rhrh) can provide three combinations 
(RhRh, Rhrh, rhrh), while the genotype rhrh 
mating with a similar genotype (rhrh rhrh) 
can only provide one (rhrh). 

The study of the hrcm(agglutin)ogen Rh 
has advanced so rapidly during the last two 


April, 1945]' 


BLOOD TESTS IN DOUBTFUL PATERNITY : GREVAL 


205 


years that now there are no less than six 
genes: Rh, Rh lf Rh 2 , Rh', Rh" and rh 
(Wiener, 1944). Besides, anti-rh sera (anti-Hr 
and St. sera) have been described (McColl, 
Race and Taylor, 1944) which do not fit into 
the scheme of dominance and recessiveness 
(Greval, 1944). Recently yet another gene Rhy 
has been added (Race and Taylor, 1944). 
Probably the situation will be modified when 
it is more critically examined and overlapping 
eliminated. It cannot be considered static 
enough for forensic purposes, at present. 

Sequence of tests 

A and B are determined first. If they fail 
to exclude the relationship M and N are tried 
next. In future, the Rh-f-/— states will also 
be utilized. The sequence is a matter of con- 
venience, not indicative of any interdependence 
between the three systems of blood characters. 

Negative and positive findings 

The negative finding is definite while the 
positive finding indicates a possibility only. It 
can be stated definitely that Master Tom is not 
the son of Mr. Smith. It cannot be stated 
equally definitely that he is the son of Mr. 
Brown. That he can be the son of Mr. Brown 
is all that can be stated on the positive side. 
The same remarks apply to Mrs. Smith and 
Mrs. Brown regarding motherhood. 

Parentage excluded by the examination of 

ONE PARENT ONLY 

This is possible when the second law of in- 
heritance of blood groups and blood types 
applies. A parent 0 cannot have an offspring 
AB, no matter what the group of the other 
parent is: nor can a parent AB have an off- 
spring 0, no matter what the group of the 
other parent is. Similarly, a parent M cannot 
have an offspring N, no matter what the type 
of the other parent is: nor can a parent N have 
an offspring M, no matter what the type of 
the other parent is. 

More even distribution of blood groups in 
India than in Europe and America 

The various blood characters have a distinc- 
tive distribution all over the world. The 
following percentages are given for compari- 
son : — 


The fact that 0, A, B and AB are more 
evenly distributed in India than in Europe and 
America, and therefore give wore information , 
has not yet been fully realized. 

Directions for getting blood tested 
When fresh blood can be given 

The persons concerned visit a serological 
laboratory with their photographs.. The sero- 
logist will test the blood and issue the report, 
keeping his record in the Usual register as well 
as on the photographs. 

When blood is sent to a distant laboratory 

The writer’s laboratory requires the follow- 
ing: (1) About 0.25 c.cm. of blood dried as a 
stain on chemically pure filter paper, not in the 
sun. An unstained part of the filter paper 
should also be available as a control. (2) 
About 0.5 c.cm. of clear serum in an ampoule. 
This is taken from a test tube in which about 
3 c.cm. of blood have been put and allowed to 
clot under sterile conditions , without disturb- 
ing the tube. (3) About 0.5 c.cm. of serum 
turbid with rbc in an ampoule. This is taken 
after shaking gently the contents of the tube, 
after the clear serum has been removed. The 
specimens are taken by a responsible medical 
man (preferably an official) and sent in a 
sealed and registered parcel. The impression 
of the seal is sent in another registered parcel. 

The group is determined from the stain by 
absorption. The serum corroborates the find- 
ing. The rbc preserved in the turbid serum (if 
all has gone well with sterility) also corrobo- 
rate the findings. If the groups exclude the 
parentage a report stating the facts and • con- 
clusions is issued. If the groups do not 
exclude the parentage determination of types 
is suggested. For this purpose fresh blood is 
required. 

Opinion is withheld if a ‘ defective group ’ 
[in .which an iso(hsemaggluti)nin which could 
be present is absent] or an anomalous reaction 
complicates an incompatible combination of 
groups (not in accordance with the tables). 
Fresh blood is required for repeating the tests. 

Judicial assessment of the evidence on 

BLOOD GROUPS AND BLOOD TYPES 

The courts keep the evidence of blood groups 
and blood types on the same footing as any 
other evidence (an Editorial, 1944). 


Indians, Calcutta 
English, London 


Indians, Calcutta 
English 


Indians, Calcutta 
White Americans 


0 

A 

B 

AB 

35.03 

22.5 

34.9 

7.9 

45.9 

42.0 

9.3 

2.7 

M 

MN 

N 


42.7 

46.7 

10.7 


32.5 

48.5 

19.5 


Rh + 

Rh - 



90.0 

10.0 



85. 0 

15.0 




(Greval and Chandra, 1940) 
(Taylor and Ikin, 1939) 


(Greval, Chandra and Woodhead, 1939) 
(Harley, 1936) 


(Greval and Chowdhury, 1943) 
(Landsteiner and Wiener, 1940) 
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The sequence of relevant events is ' as 
follows: (1) In 1938 a case was decided in 
England on the evidence of blood types (an 
Editorial, 1938). (2) In 1939 a provision was 

made for the evidence of blood tests in the 
Bastardy (Blood Tests) Bill introduced in the 
House of Lords by Lord Merthyr (an Edito- 
rial, 1939). (3) In 1941 a case was decided in 

India ( Chari ewood, 1941) on the evidence of 
blood groups. (4) In 1944 the evidence of 
blood types was not considered reliable in a 
case in England (an Editorial, 1944). The 
judge ‘ did not, having heard and seen the wife, 
think she was of a type that commits adultery ’. 

Commenting on the last event the expert 
writing the editorial referred to above observes 
with satisfaction: ‘ Few who heard the decision 
doubted its wisdom. It would be an evil day 
for' our _ courts if they ever felt obliged to ele- 
vate scientific evidence into a class by itself, 
instead of, as at present, keeping it on the same 
footing as other evidence.’ 

Commenting on similar events in general, 
another expert complains : ‘ In uncontested 

divorce actions, an exclusion of paternity by 
the blood tests is usually accepted without 
question by the court, but when the action is 
contested, unfortunately, there are still some 
judges who believe the obviously false testi- 
mony of the mother even though the objective 
findings of the blood tests prove that the 
husband is not the father of the child in 
question ’ (Wiener, 1944) . 

Evidently there exists on this point a differ- 
ence of opinion between experts, which needs 
explanation, although the authority of the 
court is undeniable. 

A danger of inverting the evidential value of 
the blood tests also exists under the circum- 
stances complained of. The negative finding 
that Master Tom cannot be the son of Mr. 
Smith, which is fully guaranteed by the known 
laws of genetics, is likely to be ignored if. the 
mother’s looks and voice impress the judge in 
her favour. On the other hand, a positive 
finding of the possibility only, that Master 
Tom can be the son of Mr. Brown, is likely to 
be unduly stressed by the defence or even by 
the impressed judge. 

Summary 

1. The commonest cause of disputes in 
paternity and maternity, in India, is the sup- 
posititious child. 

2. Inheritance of blood characters has been 
tabulated and explained genetically. 

3. In the tests for excluding parentage, 
group is determined first and the type later. 
The Rh-f/- state cannot yet be utilized. 

4. Negative findings are conclusive _ while 
positive findings only indicate possibilities. 

5 Under certain conditions the parentage 
can be excluded by examining the child and 
one parent only. 


6. Blood groups in India are more evenly 
distributed than in Europe and America, and 
therefore give more information. 

7. Directions for getting bloods tested, by 
attending personally or. by sending specimens 
by post are given. 

8. Evidential value of the blood tests in 
. courts is the same as that of any other evid- 
ence. It is not elevated into a class by itself 
as a definite scientific finding. On this assess- 
ment of the evidence experts do not agree. 

Table I 


Blood groups in parents and children ' 



Parents 

Children 

possible 

Children 

impossible 

1 

0X0 

0 

A, B, AB 

2 

0 X A 

0, A 

B, AB 

3 

OXB 

0, B 

A, AB 

4 

A X A 

0, A 

B, AB 

5 

A X B 

0, A, B, AB 


6 

B X B 

0, B 

A, AB 

7 

0 X AB 

A, B ! 

0, AB 

8 

A X AB 

A, B, AB 

0 

9 

B X AB 

A, B, AB 

0 

10 

AB X AB 

A, B, AB 

0 


Table II 


Blood types i?i parents and children 



Parents 

Children 

possible 

- Children 
impossible 

1 

M X M 

M .. .. 

i 

.. MN N 

2 

M X MN 

M MN .. 

.. .. N 

3 

M X N 

.. MN .. 

M .. N 

4 

MN X MN 

M MN N 


5 

MN X N 

.. MN N 

M .. .. 

6 

N X N 

.. .. N 

M MN .. 


Table III ( Provisional ) 


Rh-f-/ - states in parents and children 


* 

Parents 

Children 

possible 

Children 

impossible 

1 

Rh+XRh-f 

Rh *4", Rh — 


2 

Rh+XRh — 

Rh -j- f Rh — 

, . 

3 

Rh — X Rh — 

Rh — 

Rh-f- 
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SULPHATHIAZOLE AND ACUTE 
MASTOIDITIS 

By A. G. CHACKO, ba., m.b., b.s. 

Acute mastoiditis is a condition for which we 
advocate immediate operation by a specialist in 
a well-equipped hospital. The general practi- 
tioner is often quite incompetent to deal with 
this complication. The anatomy of the tem- 
poral bone, will have to be carefully studied, 
arid considerable experience is necessary before 
we can attempt an operation on this region. 
The facial nerve in its course round the middle 
ear, -will have to be carefully preserved. Any 
injury to the labyrinth will be a tragedy. No 
wonder very few doctors attempt to do a mas- 
toid operation. 

The efficacy of the sulphonamide group of 
drugs in cases of acute otitis media is very 
striking. Under local treatment, these dis- 
charging ears often necessitated long treatment. 
Ear drops have only a limited value in this 
condition. Now, the administration of the 
sulphonamides, preferably sulphathiazole for a 
few days with or without ear drops, is often 
followed by a dramatic cure in a large number 
of cases. This led me to try sulphathiazole in 
several cases of acute mastoiditis with quite 
astonishing results. A few case reports will 
illustrate this : — 

1. . A girl, aged 5 years, was brought to me 
with a fluctuating swelling behind the ear over 
the mastoid region, accompanied by fever. There 
was a history of discharge from the ear which 
, suddenly stopped, followed later by this swell- 
ing. The diagnosis was obvious, and I advised 
immediate operation which' the relatives re- 
fused. I gave her sulphathiazole tablets 
three per day for ^ days, and the swell- 
ing completely disappeared. The child is quite 
fit even now, £nd there is no discharge from the 
ear and absolutely no deafness. 

2. A lady, about 35, was brought to me 
about a month back, with acute pain in the 
ear. She had been running from one doctor 
to another with apparently no relief; possibly 


all doctors advised operation which she refused. 
On examination, there was profuse discharge 
from the ear with very marked mastoid tender- 
ness. She had had severe headache and no 
sleep for four days; there were a furred tongue, 
and all the indications for immediate operation. 
I decided to try sulphathiazole, the usual dose, 
and she had a comfortable night, the first one 
for many days. She was completely cured 
after three days of intensive therapy, with no 
recurrence so far. 

3. Another child, 3 years old, was brought 
with a history of discharge from the ear and- a 
well-marked fluctuating swelling over the mas- 
toid regioji. There was a sinking in of the 
posterior upper region of the external meatus, 
and the child was in acute distress. As there was 
a large quantity of pus just beneath the skin 
of the mastoid region, I incised the abscess 
at the most prominent area and gave her sul- 
phathiazole, 3 tablets a day, for 4 days. Re- 
covery was rapid. 

There is no doubt regarding the usefulness 
of the Schwartze operation in chronic cases of 
mastoiditis. This note is written to point out 
the efficacy of sulphathiazole in acute mas- 
toiditis especially for those doctors practising 
in upcountry places and also for those patients 
who cannot or will not go to a specialist for 
operation. An intensive therapy for 3 or 4 
days is . quite sufficient to determine whether 
sulphathiazole is effective in a particular case. 
It is quite unlikely that any infection of the 
brain or meninges might take place during this 
interval, as the patient is under the influence 
of one of the most potent anti-bacterial drugs. 

Acute mastoiditis is more likely to affect the 
cellular type of mastoid and this being more 
vascular, sulphathiazole acting through the 
blood stream, can cure this condition. Perhaps 
the Schwartze operation or the radical mastoid 
operation, may be relegated to cases of chronic 
mastoiditis where the bone is acellular. Peni- 
cillin may be better in acute mastoiditis but 
it is not available in sufficient quantities at 
present for an extensive trial. 


TYPHUS FEVER IN GILGIT 

By D. S. JACKSON 

MAJOR, I.MJ>. 

The last paragraph in the Editorial of the 
Indian Medical Gazette for April 1944, to the 
effect that most of the recorded cases of typhus 
m India have been in the Army, has induced 
me to send m these notes on typhus fever as 
seen in this district.* 

fl J n n . V ,e last n jP e months, I have seen and 
heated personally 213 cases, and I would 
like to record my impressions. These notes 

nlains h, nf re ^3* '^ s .“ a de of endemio typhus in the 
plains of India. Epidemic typhus is of rmirao 
uncommon in hill people— Editor * not 
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only apply to those treated in hospital. Spora- 
dic cases started occurring in Gilgit district 
early in 1943, but did not assume epidemic 
proportions till December. The seasonal incid- 
ence of the 213 cases is shown below : — 


• 

Months 

Average day 
temperature 

Number of 
cases. 

Admissions 

Deaths 

November , . 

46°-57° 

6 


December 

41°-66° 

ii 


January 

41°-50° 

12 


February 

39°-60° 

17 

, . 

March 

60°-72° ■ 

40 

2 

April 

54°-S9° 

29 


May 

61°-99° 

; 38 

’i 

June 

64M02° 

32 

1 

July 

85°-112° 

14 

1 

August 

73° -m° 

j 

4 

! 


I 

213 

5 


Mortality : 2.4 per cent. 


I presume that this is an epidemic out- 
break of louse-borne typhus, but nothing is 
known for certain about the mode of infection. 
It may possibly be tick typhus as described 
by Megaw in 1917, or possibly flea typhus 
which is reported to occur in the Simla Hills, 
but I am convinced that the louse is the cul- 


prit. 

Most of the cases occurred among the poor 
classes, the only well-to-do people who were 
attacked being among the hospital staff. The 
doctor in charge of the medical ward, a com- 
pounder, and the clerk dealing with medical 
ward files all had severe attacks of the disease. 

Clinical manifestations were surprisingly 
alike in all the cases. Prodromata such as 
lassitude, headache, etc., as described in the 
textbooks, were conspicuous by their absence, 
the onset was always sudden with a rapid rise of 
temperature, rigor, severe headache, vomiting, 
general pains and a flushed face. Prostration 
was rapid and the patient looked dazed and 
semi-comatose by the 3rd day. 

Delirium' was a very common symptom and 
occurred in about 80 per cent of the cases, 
starting on about the 5th to the 7th day, coin- 
ciding with the advent of the rash, and lasting 
till the temperature began to fall. 

Rash . — There was a well-marked rash in 
every case without exception. In the series 
of 41 cases reported in the Indian Medical 
Gazette of April 1944, the rash was conspicuous 
by its absence. In my series, the rash 
was typical and did not vary in type. It 
appeared from the 5th to the /th day on the 
axilla, chest and abdomen, gradually spreading 
to the back and limbs. It took the farm of 
sub-cuticular mottling later turning dull pink, 
and then becoming petechial in spots, looking 
exactly like flea bites. These generally faded 


by the 12th to the 14th day, though sometimes 
a brown staining persisted for as long as three 
weeks from the onset of the disease. 

The temperature in most cases came down 
by lysis, reaching normal on about the 14tli 
day. 

There was no marked abdominal distension 
or tenderness. The spleen normally showed 
no enlargement. No serological tests were done, 
as laboratory facilities are not available. A 
blood, film was always taken to exclude malaria. 

Complications .- — The only complications of 
any note that occurred were pneumonia, 
usually lobar in type and .suppurative parotitis. 
Each of these complications occurred in about 
5 per cent of the cases. 

Treatment was mainly symptomatic with 
careful nursing. _ It was not possible*, to use 
intramuscular injections of convalescent serum, 
as there was none available. It was found that 
a salicylate mixture was very useful. 

Luminal 2 gr. daily, repeated if necessary, 
was found helpful in controlling delirium. 

Chemotherapy with the sulphonamide group 
of drugs has no place in the treatment of 
typhus. It is conceivable as in typhoid fever, 
they may depress the body resistance and 
cause agranulocytosis. Cases complicated with 
pneumonia were however treated with M&B 
693. 

Quinine appears to be a harmful drug in 
typhus. Two patients, given intramuscular 
quinine injections, did very badly and died. 

All patients were given frequent Condy's fluid 
gargles, and the mouth was kept scrupulously 
clean. 

Diagnosis . — Diagnosis was very easy in most 
cases, the typical rash making it difficult to 
mistake it for anything else. The people in 
these northern climes are comparatively fair- 
skinned, making it easy for the eruption to be 
seen. I am sure that any of my compounders 
can recognize a typhus rash on sight. 

I have said nothing new or startling 
in these notes. The points that struck me 
about this epidemic were the low mortality, 
and the similarity of the symptoms in even- 
case, making diagnosis easy. 

The hospital staff and government employees 
were given three injections of typhus vaccine 
(Cox type) at intervals of one week. So far, 
only one protected person has had typhus, and 
that a very mild attack. 

Attempts have been made to educate the 
public in cleanliness, and I have had circulars 
issued to villages, and public announcements 
pointing out that the best way to combat the 
disease is by absolute personal cleanliness, not 
only by bathing and washing clothes frequent- 
ly, but- also by keeping houses as clean as 
possible, and most important of all, by placing 
their bedding in the sun daily. 

I must thank the Political Agent, Gilgit Agency, for 
permission to publish these notes on typhus in the 
Agency, 
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FAMINE (EDEMA AND ITS TREATMENT 
WITH MERCURIAL DIURETICS 

By JOHN LOWE, mj>. (Birmingham) 

1 , and 

H. CHAKRAVARTY, mjb. 

{From the School o} Tropical Medicine, Calcutta) 

In the Bengal famine of 1943-44 in the 
affected population and among the patients in 
the hospitals and camps for sick destitutes 
occurred many cases of generalized cedema, and 
among these patients many deaths occurred, 
the terminal event usually being cedema of the 
lungs. 

In some of these patients, the cedema was 
caused by some definite disease present, for 
example severe anaemia, chronic malaria, severe 
hookworm infection, advanced kala-azar, etc., 
and a few definite cases of acute nephritis were 
encountered. In many of the cases, however, 
the condition was apparently nutritional in 
origin and corresponded closely to what has 
been described in the literature of famine as 
famine cedema. It is not the object of the 
present note to discuss in detail the nature, 
aetiology, signs and symptoms of this condition, 
since we are concerned here mainly with treat- 
ment, but we will give a brief outline of the 
clinical picture. 

The condition may be seen at any age and in 
either sex with prolonged semi-starvation and 
exposure, possibly complicated by attacks of 
malaria, dysentery or diarrhoea. Edema of the 
subcutaneous tissue begins to appear. It al- 
ways appears first in the most dependent parts, 
the feet and legs, and it may spread to the 
arms and hands, to the abdomen with the 
occurrence of marked ascites. Edema of the 
genital organs is frequently marked. Edema 
of the face is slight or absent except at a late 
stage. This differentiates it markedly from the 
cedema of nephritis, and also, of course, the 
absence of the characteristic changes in the 
urine. 

Ascites is often a marked feature, and this 
seems to be accentuated by the occurrence in 
many of the patients of enlargement of the 
liver with some evidence of cirrhosis and portal 
obstruction. This condition of the liver seen 
in famine cases cannot be discussed here. It 
has been a very striking feature in many cases, 
and tends to support the recently-developing 
idea that a dietetic or nutritional factor may 
be concerned in the causation of cirrhosis. 
With the development of marked ascites, fluid 
is found in the pleural cavities and there then 
develops cedema of the lungs which is often a 
terminal event. 

The effect of posture on the distribution of 
oedema is marked; the fluid shifts according to 
which side the patient lies on. 

In these cases, the absence of enlargement of 
the heart and the absence of tachycardia and 


also of any evidence of peripheral neuritis 
differentiate the condition clearly from the 
‘wet’ form of beriberi. 

Hypoproteinsemia has been a common find- 
ing, but in some cases this has been slight, and 
the chief change was not in the total plasma 
protein but in the albumin-globulin ratio. Total 
protein as low as 3.5 grammes per cent has, 
however, been recorded. Anaemia is usually 
present, but it is not of such a severe degree as 
to explain the cedema. Owing to the massive 
cedema present, the emaciation of the patient 
may be completely masked, although the thin- 
ness of the face contrasts markedly with the 
swelling of the dependent parts of the body. 

A feature in that of many of these 
cases has been the history of recurring attacks 
of diarrhoea. During an attack of diarrhoea, 
the cedema diminishes, and when the diarrhoea 
ceases, or is controlled by treatment, the 
oedema increases, but weakness is progres- 
sive throughout. These attacks of diarrhoea 
differed rather markedly from the nutritional 
diarrhoea described by Aykroyd and Gopalan 
(1945), but this matter cannot be discussed 
further here. 

We would, however, note that, although 
it was unusual to isolate any pathogenic 
organism in these cases of diarrhoea, the 
diarrhoea often responded excellently to the 
administration of drugs of the sulpha group, 
particularly sulphaguanidine or sulphathiazole. 
As stated above, however, the control of the 
diarrhoea in this way was frequently followed 
by an increase in the oedema. 

In cases of famine cedema, the urine 
output is persistently low, a trace of albumin 
is frequently present, but definite evidence of 
nephritis in the form of red blood cells, casts, 
granular or even hyaline, is absent. 

The blood pressure seen in these cases varies 
rather considerably. During and after attacks 
of diarrhoea, the blood pressure is frequently 
low, sometimes very low, but in the presence of 
a generalized oedema the blood pressure is 
often normal, and may even be slightly on the 
high side. It appears to us that the patients 
with a high blood pressure responded better to 
the treatment mentioned below. 


Treatment of the condition.-— The rational 
form of treatment of the condition appears to 
be by diet, preferably a high protein diet, to 
remedy hypoproteinasmia which appears to 
underlie the condition. In less marked cases, all 
that is needed is rest and good diet; and with 
this treatment the oedema in some cases will 
disappear within a few days, although it tends 
to recur when the patient gets about. In 
severe cases m our series control of the con- 
dition by hospitalization and diet has been diffi- 
cult or impossible. The administration of a 
good diet rich m protein will frequently brin°- 
on profuse diarrhoea with rapid deterioration 

ma gef] condltlon althou gb the cedema 
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Other forms of treatment suggested have 
been the intravenous injection of suitable 
protein solutions such as protein hydrolysate. 
This appears to have beneficial results in 
some cases, particularly those with low blood 
pressure, but the evidence of the value of pro- 
tein administration is not conclusive. More- 
over, in patients with general anasarca and 
oedema of the lungs, one hesitates to give large 
amounts of fluid intravenously. 

A number of cases were treated with vita- 
mins, multi-vitamin tablets, and also individual 
vitamins, particularly vitamin B,. The res- 
ponse to this treatment was never marked, and 
often very slight or absent. Another form of 
treatment which might be beneficial is the 
giving of intravenous transfusions of blood 
serum, blood plasma reconstituted from dried 
serum, or dried plasma but in more con- 
centrated form than usual, perhaps only half 
the usual amount of distilled water being 
added. So far, we have had no opportunity of 
trying this form of treatment which would 
seem to be, in many ways, ideal. 

In this hospital, it was thought worth while 
to try the effect of mercurial diuretics in 
patients with general anasarca and cedema of 
the lungs. It was not expected that the treat- 
ment would have any permanent beneficial 
effect, but it was thought that it might tide the 
patient over the crisis when cedema ol the 
lungs was present or threatened. _ The number 
of cases treated in this way in this hospital has 
not been very large, about 20, but in some 
cases the immediate results have. been very 
striking, and moreover, to our surprise, the bene- 
fit in many of the cases seems to be permanent. 
It should be stated, moreover, that this treat- 
ment had been applied only to cases m which 
other modes of treatment had failed to produce 
any benefit. ' 

The best way to indicate the type of result.. 
which have been seen in these cases is to quote 
some, case reports. 

Case 1— A boy, aged 12, admitted from a famine 
orphanage with a report from the medical officer to 
state that he had been in the orphanage with good 
food and care for six months during which time he 
has had alternating attacks of diarrhoea ^ generalised 
oedema. Attempts to increase the diet caused a recur 
rence of diarrhoea; cutting down the diet reduced the 
diarrhoea but increased the cedema. 

On admission, the patient was very emaciated and 
weak was suffering from diarrhoea and had some 
cedema The liver was large and hard and the veins 
on the abdominal wall were dilated. Some ascites was 
rtrPQPnt- weight 34 pounds; serum protein 4J gm. 
per cent; albumin and globulin equal; blood pressure 
70 and 50. Urine output was low, and the urine showed 

01 The a diawhof w!s™trolled by sulphaguanidine but 
the oedema rapidly increased with an increase in body- 
lirnfVor 6 lb. in a few days. Accordingly the 
weight o ammonium chloride by mouth and 

patient was , May & Baker) by injection. That 

Hi? s 


time 3 c.cm. of neptal was given. The diuresis was not 
marked, onty 40 oz., but from that time the urine 
output has continued at a reasonable level. Within 
a few days of these two injections of neptal, the cedema 
disappeared and also the ascites, and the general 
condition improved rapidly. It was found possible to 
increase his diet, and neither the diarrhoea nor the 
oedema recurred. After two months in hospital, his 
weight has increased by 22 lb. in spite of the disappear- 
ance of the oedema, the blood pressure rising to 90 and 
60. The liver though still palpable is smaller. The 
plasma protein value is now 7.4 gm. per 100 c.cm., and 
the patient is about to be discharged practically normal. 
Some enlargement of the liver and dilatation of the 
veins on the abdominal wall are, however, detected. 

Case 2. — Male, aged 30, with a histoiy of prolonged 
semi-starvation, weakness and attacks ^ of. diarrhoea. 
The emaciated condition of the patient is hidden by a 
generalized cedema and ascites, the cedema being very 
marked in the dependent parts. The chest showed 
moist sounds, and the condition suggested some oedema 
of the lungs. Blood pressure was 130 and 90. Hsemic 
murmurs in the heart; serum protein 6 gm. per cent, 
globulin 3.2, albumin 2.8. Urine output is low with 
a trace of albumin. Marked diarrhoea is present. 

For several days after admission, the patient was 
given no special treatment except rest and diet. The 
diarrhoea and cedema persisted unchanged. The diar- 
rhoea was treated with sulphaguanidine and was 
controlled, but the cedema persisted and increased. In 
the first two weeks in the hospital, his weight increased 
from 89 to 98 pounds owing to an increase in the 
cedema. He was then treated with ammonium chloride 
and salyrgan (Bayer). After the injection of 4 c.cm. a 
diuresis of 80 oz. occurred, then the urine output fell 
again. Four days later, an injection of 1 c.cm. was 
followed by a diuresis of 100 oz. followed, by a fall 
in the urine output. A week later, a third injection of 
2 c.cm. produced less marked immediate diuresis, but 
the urine output from then on remained at a reason- 
able level. With this treatment, within 14 days the 
patient’s weight came down from 98 and 74 lb % owing 
to the disappearance of the cedema. Then It was 
possible to increase his diet without producing diarrhoea. 
The patient was discharged from the hospital about 
a fortnight later, still weak and emaciated, but with 
no diarrhoea and no cedema. 

Case 3. — Male, aged 30, with a histoiy of semi- 
starvation and diarrhoea, showing a generalized cedema 
and marked ascites with moist sounds present in the 
chest. Blood pressure 105 and 80, urine output low, 
with a trace of albumin. Plasma protein 6.4 < gm. 
per cent, globulin 4.1, albumin 2.3. The patient’s 
emaciated condition was masked by the cedema. After 
7 days’ hospitalization and diet, no improvement was 
seen; his weight was reduced by only 2 lb. He was 
then put on neptal treatment, four injections being 
given during the next two weeks. During this time, 
his weight fell from 110 to 87 lb., a fall of 23 lb. After 
the fourth injection, the urine output remained good 
and his weight was further reduced a little. During 
the next few weeks, his diet was increased with an 
increase of several pounds in weight and no recurrence 
of diarrhoea, or cedema, and he was discharged in good 
general condition, plasma protein being 7.6 gm. per 
cent, albumin and globulin being equal, 3.S gm, 
per cent. 

The response in all cases of famine cedema 
was not equally good. As stated above, in 
patients with a low blood pressure and inani- 
tion, the response was often relatively poor, 
although if the general condition and the blood 
pressure improved the response also improved. 
In patients with serious infections, for example 
kala-azar and tuberculosis of the lungs, the res- 
ponse may be poor, and also in very severe 
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ansemias; even in kala-azar, however, this 
treatment has proved useful. ' 
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A Mirror of Hospital Practice 


A CASE OF HYPERGLYC/ZEMIA SHOWING 
AN UNUSUAL RESPONSE TO THYROID 
THERAPY* 

By RANITA VETHAVANAM, M3, b.s., 

M.R.CJ*. (Lond.), etc. 

Professor of Pharmacology and Second Physician, 
Lady Hardinge Medical College, New Delhi 

'Mrs. X, a doctor aged 42, was admitted to 
hospital on 29th March, 1943, for the treatment 
of hyperglycsemia. A few days previously, a 
Medical Board had rejected her as unfit for 
military service owing to the presence of sugar 
in the urine and palpable spleen and liver. 

History. General. — The patient stated that 
she was thin and under-developed in early 
adult life and that while a medical student Her 
age was taken to be fourteen; she was treated 
with thyroid. She had an abundant growth of 
thick hair while at college, but it had gradu- 
ally fallen and become thinner in quality. Her 
skin always tended to be greasy. She married 
at the age of 30, and her weight increased 
gradually afterwards up to 11 stones 2 lbs. 
She had mild attacks of asthma in 1929 and 
several similar attacks up to 1939. She had 
rheumatic fever in 1937. She worked in Burma 
as a doctor until evacuated in May 1941. 

Gynrecolbgical. — Catamenia at 11£ years; 
periods regular and rather profuse; no concep- 
tions. Menopause witlvhigh fever at 33 years 
following a plague inoculation. Treatment with 
multi-glandular pills with pituitary extract for 
early menopause produced severe headaches. 

Family . — Her sisters were all thin like her 
and grew fat after childbirth. Two brothers 
suffer from urticaria. 

Physical examination. — She was rather 
obese, weight 9 stones 6 lbs., height 5 feet 2 
inches; alert and active; skin slightly coarse, 
and complexion blotchy; pulse 80; blood pres- 
sure 126/80; spleen not palpable; liver could 
not be palpated owing to a thick abdominal 
wall. Except for a prolonged expiration heard 
all over the chest, other systems were found 
normal. 

Laboratory examination. — Blood examina- 
tions revealed no abnormality in the blood 
picture or in the counts. The 'blood cholesterol 
was 267 mgm. per cent. Eye examination 
showed no abnormality. Stool examination 
showed no ova or amcebse. 

* Paper condensed by editor. 


A sugar tolerance curve done on 26th March, 
1943, showed a fasting blood sugar of 394 mgm. 
and a maximum rise to 588 mgm. two hours 
after giving glucose; the patient was on extra 
high carbohydrate diet for two weeks before 
this. On the 3rd April, 1943, the fasting blood 


sugar was 428 mgm. 

Treatment. — The patient was kept on a 
reduced diet of 1,517 calories for about a week, 
and as there was no improvement, thyroid _ £ 
grain twice daily for 12 days and 1 grain twice 
daily for 8 days was given and the diet was 
further reduced by about 200 calories. With 
this treatment, the weight came down by 3 lbs. 
and the fasting blood sugar from 428 to 160 
mgm.; the B.M.R. rose from — 13.6 to — 9.4. 

Thyroid was now stopped, but the same diet 
was continued for about three weeks. At the 
end of the first week the fasting blood sugar 
rose to 176 mgm. Thyroid was again started 
\ grain twice daily, and the weight and fasting 
blood sugar came down within two weeks. 
Ordinary hospital diet of 2,311 calories was now 
resumed and thyroid continued; a week after 
this regime there was a rise in the fasting blood 
sugar. ‘ Panmelitus ’ 2 tablets twice daily was 
given for a week but the fasting blood sugar 
continued to rise. The diet was then reduced 
to 1,632 calories and insulin was given 40 units 
daily for 2 days and 8 units daily for another 
2 days. There was no reduction in the fasting 
blood sugar. 

The patient was discharged from hospital on 
10th June, 1943, and advised to continue 
thyroid \ grain twice daily for 3 months with 
a diet, of roughly 1,600 calories and no car- 
bohydrate restrictions. At the end of this 
period, her weight was 8 stones 11£ lbs. and the 
fasting blood sugar came down to 130 mgm. 
Thyroid was then stopped; 15 days later the 
weight was less by 2 lbs. but the fasting blood 
sugar rose to 137 mgm. 


Urine examination throughout her stay in 
hospital and afterwards was negative for sugar 
except once when there was just a trace. 


ixx IUA1J3 Uttoc llCfcj III ; 

(1) The apparently symptomless high blood 
sugar levels and the high renal threshold. 
Though clinically the case was not a well- 
defined case of hypothyroidism the patient 
seemed to do well on thyroid. Her complexion 
and skin improved. She felt generally better 
and thought that her memory had improved- 
her former employer remarked that he had 
never seen her look fitter. This fact along 
with her history of. under-development in 
adolescence, sterility, and early menopause, 
and the tendency to obesity, suggests that this 
is a case of hyperglycsemia due to endocrinal 
imbalance, not falling within any of the recog- 
mzed types. 

(2) The hyperglycsemia failed to respond to 
diet alone. The fasting blood sugar on 3rd April, 
1943, was 428 whereas with thyroid therapy 
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and with a slightly higher total calorie and car- 
bohydrate intake it came down to 160 mgm. 

(3) Thyroid has the anomalous action of 
lowering blood sugar. Blood sugar estimations 
done after 14 days of thyroid therapy, and after 
prolonged thyroid therapy and a high calorie and 
carbohydrate intake, showed low blood sugar 
levels. The much lower figure for fasting 
blood sugar of 132 mgm. obtained in the latter 
case was probably due to the cumulative action 
of thyroid. After withdrawal of thyroid for 
one week the fasting blood sugar increased 
from 160 mgm. to 176 mgm., but this period 
was probably too short for the full manifesta- 
tion of the withdrawal effect. These results 
are in keeping with the known fact of the slow- 
developing and' cumulative action of thyroid. 
However, thyroid therapy and dieting have not 
lowered the blood sugar to normal levels; this 
may indicate that more accurate dosage was 
needed, or else the addition of some other 
(possibly endocrinal) factor. 

(4) The l^perglycEemia was of the insulin- 
insensitive type. The calorie intake with in- 
sulin therapy was about the same as that when 
the carbohydrate was not less. The high in- 
sulin . dosage of 40 units failed to reduce the 
hyperglycsemia. Moreover, the sugar levels 
shown after insulin and thyroid therapy were 
higher than with thyroid alone and a higher 
calorie ' and carbohyxlrate intake. This is 
difficult to explain. 

My thanks are clue to Miss S. Ram, lecturer _ in 
biochemistry, for her help and co-operation in doing 
the blood sugar investigation. 


SURGICAL EMPHYSEMA AS A DIAG- 
NOSTIC SIGN OF GASTRIC OR 
INTESTINAL PERFORATION* 

By S. M. NAWAB 

Lecturer in Clinical Surgery, Medical College Hospital, 

Patna 

A 17-year old Hindu male was sent to the 
Arrah Sadar Hospital on 21st February, 1944, 
at 10-30 p.m. for a medico-legal report on his 
injuries which were considered trivial and had 
already been attended to at a district board 
hospital. 

The patient appeared ciuite comfortable and 
unconcerned except for the fear of his impend- 
ing trial. The pulse rate was 84 per minute, 
temperature 98°F. and respiration 18 per 
minute. On close questioning it was elicited 
that he was stabbed in a field about 16 hours 
before, while trying to steal some grain, and 
received two injuries, one on his abdomen and 
the other on his left thigh. The thigh injury 
was on the inner aspect of the lower part and, 
on exploration with a probe, its depth was 
found to be H inches leading downwards, back- 
wards and medially. The abdominal wound 
was 2 inc hes long on the front of the upper 

* Rearranged by editor. 


part of the right side, and had been closed by 
4 ^interrupted sutures. There was no tender- 
ness or rigidity, no obliteration or liver dull- 
ness and both flanks were resonant. The only 
physical sign noted was the presence of sur- 
gical emphysema around the wound. A diag- 
nosis of perforation of the stomach or trans- 
verse colon was made, and it was decided to 
undertake an immediate laparotomy. 1 

Within an hour of admission, the abdomen 
was opened under general anaesthesia. The 
external wound was excised and enlarged in a 
transverse direction and the rectus muscle was 
divided along the line of incision. On opening 
the abdomen, the great omentum was found 
bruised _ and wrapped closely around a small 
perforation on the antero -lateral surface of the 
stomach near the pyloric end. It was closed 
with two layers of fine catgut sutures and 
covered by the omentum. The wound healed 
by first intention within 10 days. 

A fortnight after the operation, however, the 
patient started running a mild temperature. 
Abdominal examination was negative but the 
part around the thigh wound was slightly ten- 
der. A few days later, a slight swelling with 
deep fluctuation could • be elicited at that site, 
arid it was decided to drain what appeared to 
be an infected hamiatoma. On 10th March, 
1944 (17 days after operation), the haunatoma 
was incised under local anaesthesia. A blood clot 
followed by a gush of fresh blood welled out. 
A tourniquet was applied immediately to the 
upper part of the thigh and the patient given 
general anaesthesia. The -wound was enlarged 
and the popliteal artery exposed between the 
adductor magnus and semi-membranosus. A 
linear tear 1/3 inch in length was detected in 
the popliteal artery. Clamps were applied 
above and below the tear and the artery 
divided and sutured. All blood and clot were 
mopped out, 5 grammes sulphanilamide powder, 
introduced into the wound, and the skin was 
closed by interrupted silkworm-gut sutures 
without drainage. The subsequent course was 
uneventful, and the patient was discharged 
cured on 2nd April, 1944. 

Comments . — It is rather remarkable that 
both the blows which the patient sustained pro- 
duced such unusual pictures. The presence of 
surgical emphysema around a chest injury is 
considered diagnostic of perforation of the 
underlying lung. It seems obvious that its 
presence around a wound in the abdomen 
should be considered diagnostic of perforation 
of a hollow viscus, but the author has failed 
to note this important sign described in any of 
the usual textbooks. The fact that injury to a 
hollow intra-abdominal viscus does not at least 
usually give rise to surgical emphysema in the 
abdominal wall seems to be due to the presence 
of the strong musculature of the abdominal wall 
which contracts firmly on receipt of an injury; 
hence air from the perforation move commonly 
escapes towards the liver; giving rise to the 
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classical sign ‘ obliteration of liver dullness 
Again, while adhesions of the visceral and 
parietal pleura encouraging escape of air under 
the skin are common, they are much less so in 
the peritoneum between the visceral and 
parietal layers. Moreover, due to the absence 
of a rigid bony wall, the peritoneal cavity can 
accumulate a much larger amount of air or 
fluid than the pleural cavity. 

I have to express my gratitude to the ciyil surgeon 
of Shahabad for permission to report this case. 


A CASE OF GAS GANGRENE AND 
TETANUS TREATED WITH 
SULPHAPYRIDINE* 

By 3L C. CHAKRAVARTY, h. mj, l.t.m. 
Assistant Medical Officer , Attareekhat Tea Co., Ltd. 

A Hindu male, aged 21 years, was admitted to hos- 
pital on 23rd June, 1943, at about 6 p.m. with a crush 
injury of the left hand sustained as a result of an 
accident while travelling in a lorry. _ Profuse hemor- 
rhage occurred during transit to hospital. 

On admission, shock was present from both the 
accident and the haemorrhage. The pulse rate was 128, 
respiration rate 27, and temperature 97.8°F. The 
muscles of the palm were completely lacerated with 
multiple fracture of the second and third metacarpal 
bones and also dislocation of the phalanges of the thumb. 
An immediate amputation at # the wrist, was decided 
upon, but the relatives of the patient strongly objected to 
this, though they were made fully aware of the dangers 
of gangrene and tetanus. In these circumstances, the 
wound was cleaned and all <dirt, ragged muscles, broken 
pieces of bones were removed and the bleeding points 
were secured as far as possible under general anaesthesia. 
The ragged # wound edges were apposed with loose 
stitches, maintaining free drainage. It was expected 
that the whole hand would slough off by degrees, and 
to check the possible danger of infection, sulphap 3 r ridine 
was given in an initial dose of 3 gm. within four hours 
of injury and 3 more grammes that day. 

Next morning, the forearm swelled extensively up to 
the elbow and by the evening the swelling reached up 
to the armpit; the patient was toxic, and had a 
high temperature. The injured part was purple in 
colour and gave a slightly offensive odour with sero- 
sanguineous discharge. Gas gangrene was clinically 
diagnosed and a smear from the wet tissue revealed 
Gram-positive rod-shaped bacilli having spores 
resembling Cl. welchii; there were no facilities for 
culture. Tetanus antitoxin 3,000 I.TJ. was given 
prophy tactically . Local treatment consisted mainly of 
* dettol ' baths for about an hour twice daily, with 
thorough cleaning and excision of devitalized gangrenous 
sloughs aud broken bones. 

On the third day, the swelling was cedematous, 
extremely painful, and crepitating, and the whole limb 
was emphysematous with a coppery red colour 
Petechial ha3morrhagic patches and spots of different 
sizes were noticed under the skin. A seven-day 
course of sulphapyridine was now started with a total 
dosage of 5 gm. for the first, 4 gm. for the second, 
3 gm. for the next three, and 2 gm. for the last two 
days. The swelling was found to be stationary next 
day, and there was less oedema. It was definitely sub- 
siding, and most of the gangrenous muscles were falling 
off from the fingers from the third day of the course 
t he temperature became normal and the colour of the 
skin was looking healthy. The injured hand sloughed 

0 ^“0 palm except the fourth and little fingers, 
exposing a large area of unhealthy granulation tissue. 

1 he paip during dressing was intense, and the patient. 

* Paper rearranged by editor. 


and his relatives at last agreed, to an amputation. The 
operation was to be done later when the patient s 
general condition improved,, . - . 

Sixteen days after the injuiy, the patient first com- 
plained of pain in the teeth and difficulty m chewmg. 
The mouth could not be^ opened more than three- 
quarters of an inch, and stiffness of muscles of the jaw 
was present. Examination of the mouth and throat did 
not disclose any cause. Tetanus antitoxin 6,000 LIT. 
was given immediately; no more was available. The 
symptoms were more marked by that night, especially 
pain during swallowing food, and rigidity of the muscles 
of the face and neck was seen. An amputation 
was undertaken next morning at the wnst through 
normal healthy-looking tissue. By the evening the 
patient developed all the cardinal signs of tetanus, 
e.g. risus sardonicus, trismus, etc., and gradually, the 
tj^pical generalized picture appeared. Reflex spasm of 
the whole body, though not very frequent, was present 
especially during feeding. To quieten the spasms 
hypodermic injections of magnesium sulphate 10 per 
cent were given, but even after three injections there 
was no effect; morphine, chloral hydrate and triple 
bromide were therefore given. As there was no cer- 
tainty of obtaining antitoxin, the patient was given 
sulphapyridine in an initial dose of 1 gm. and 
0.50 gm. every four hours for the first three 
days, and then 0.50 gm. every six hours for the next 
four days. From the third day, tetanus antitoxin 
became available. Two intravenous injections of 6,000 
and 9,000 LIT. were given on that day; a dose of 20,000 
units was given for three days and a final dose of 
10,000 units. From the fourth . day of tetanus the 
patient's condition appeared easier; tetanic symptoms 
began to subside gradually. On the eighth day the 
patient could open his mouth one inch and had no 
reflex spasm. The stump healed up within 15 days 
of amputation, and the patient was discharged 48 days 
after admission, a total of 91,000 I.U. of antitoxin, 
17.50 gm. of sulphapyridine and sedative having been 
given. 


Discussion 

The drug of choice in tetanus is certainly 
large doses of antitoxin with the onset of first 
sign before the toxins are generalized. Anti- 
toxin unless given in large doses (an initial 
dose as big as 200,000 is desirable), may not 
produce any ^ effect. To quote Cole * When 
toxin is exerting its effect on the nervous sys- 
tem, it is extremely doubtful if it can be neu- 
tralized by antitoxin; consequently if a lethal 
dose is so acting before antitoxin is given, 
this treatment cannot save the patient \ Bryant 
and Fairman used sulphapyridine in com- 
bination with evipan in tetanus with en- 
couraging results. . Cole . however reported 
a desperate - case in which sulphapyridine, 
in spite of combination with a fairly big initial 
dose (200,000 . units) of antitoxin, failed to 
avert fatal termination. Ghosal and Chaudhuri 
in ^ their series of cases used • sulphapy- 
ridine in conjunction with evipan as a sedative; 
their cure rate was apparently 7o per cent, a 
record figure indeed. The antitoxin may have 
had a slight effect in the case recorded here in 
neutralizing toxin, but sulphapyridine seems to 
have exerted some action even -without the aid 
of powerful sedatives such as evipan. Though 
not yet established as a specific against the 
clostridia group of anaerobes, sulphapyridine 
appears to be valuable in the treatment of 
gangrene and. tetanus. 
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In gas gangrene, though radical measures are 
needed to save life, one should consider well all 
the aspects of the case before deciding on the 
exact line of treatment. The presence of gas 
and swelling with change of colour does not 
always mean that the tissues are dead. The 
discovery of a suitable antibacterial agent 
would be a great help. 


TWO CASES SHOWING CEREBRAL 
SYMPTOMS AFTER TREATMENT 
WITH QUINACRINE FOR 
MALARIA* 

By J. N. BEERY, mjj. (Punjab) 

Case 1. — A Hindu male, aged 25, had slight fever on 
16th. November, 1944, no fever on 17th but high fever 
on the 18th when I was called. The patient gave a 
history of previous attacks of fever relieved by quinine. 
Physical examination showed nothing abnormal but a 
hard spleen 4 fingers below the costal margin; tempera- 
ture 104 °F. Quinine sulphate mixture was prescribed 
for. the first day followed by quinacrine, one tablet 
thrice daily for five days. The temperature came down 
the next day, but four days later the patient was seen 
very excitable, garrulous and behaving like a drunken 
man. As he was used to drinking, the symptoms were 
ascribed to it. However, the man accompanied a rela- 
tive to the Wardlia Hospital for emergency treatment, 
and while there he behaved similarly; he was very 
noisy and boisterous and was warded. In the morning 
he ran. away but the next day he was reported to be 
in police lock-up for rowdyism. ' He was seen again 
on the 28th. when he was quite calm and self-possessed 
and complained only of some sleeplessness; he stated 
that he had taken 4 quinacrine tablets before I was 
called and that the last tablet of the course prescribed 
was taken on the day the mental symptoms appeared. 

Case 2. — A senior man on the technical staff, aged 30, 
got slight fever on 17th November, 1944, no fever on 
the 18th but high fever on the 19fch when I was called. 
He had purged and starved himself the previous day 
in the hope of getting rid of fever without treatment. 
There was no abnormal plysical sign except a hard 
enlarged spleen. He was diagnosed clinically as a case 
of malaria and was prescribed quinacrine tablets, one 
t.d.s. for five days. The fever came down next day, 
but on the 20th it rose to 103-104°F. but not after- 
wards. After finishing the course he went to work, but 
the next day (25th) he was seen to be very voluble 
and jovial and talking grandiose and impossible ideas. 
In the evening when I went to see him, he began talk- 
ing incessantly; there was rapid speech and flow of ideas 
but without consistency or connection. It was ascer- 
tained that he was not used to drinking although his 
father was a drunkard. He was induced with some 
difficulty to take medicine and go to . bed. He was 
treated as a case of acute mania with continuous 
sedatives (luminal and chloral with potassium bromide) 
and kept in bed for 48 hours. He practically recovered 
by 27th morning, and was allowed to attend work. 

Discussion . — As far as I know, the Malayans 
are thought to be the only hypersusceptible 
persons to quinacrine, and no such cases with 
cerebral symptoms have been reported from 
India. The two cases under report were noted 
during two weeks in the course of which about 
200 to 300 cases of malaria were treated with 
quinacrine in this highly malarious area. 

Both the cases had a predisposition to 
mental symptoms; the first was a drunkard 
and the second was of a hypochondriac nature. 

* Paper rearranged by editor. - 


Both had also a possible exciting factor, a, sick 
relative in the first and domestic quarrel in the 
second; but these would appear to be too mild 
causes to produce such definitely pathological 
symptoms. Neither of them showed cerebral 
symptoms during the fever itself; nor was any 
big dose given; the first had 15 tablets and the 
second 18 tablets only. Both were cured of 
their mental symptoms in two to three days by 
sedatives and rest. 

In spite of the cumulative effect of the drug 
due to delayed excretion, one would expect any 
symptoms due to it during its maximum con- 
centration, i.e. during the first 24 hours after 
administration. The mental symptoms were 
noticed in the second case only after quinacrine 
administration had been stopped and at least 
24 hours had elapsed between the last dose and 
the onset. These facts would appear to lend 
support to the hypothesis of malarial toxin 
causing cerebral and other symptoms pro- 
pounded by Yiswanathan in the Gazette of 
October 1944. 

Summary . — Two cases of mental symptoms 
after quinacrine therapy for malaria are des- 
cribed and discussed. 

STREPTOCOCCAL MENINGITIS IN AN 
INFANT TREATED WITH PENICILLIN* 

By T. D. EAJOO 

Civil Surgeon and Assistant . Medical Officer , 

King Edward Memorial Hospital , Secunderabad 
( Deccan ) 

A child, four months old, was admitted to hospital 
on 18th December, 1944, at about 10 p.m. for repeated 
convulsions since 9 p.m. Twenty days previously the 
child had pustular eruptions (itch?) on both legs;. ten 
days later eruptions on the left hand and on the pinna 
of left ear, which probably acted as a source of infec- 
tion. There had been fever for eight days. 

On examination, heart sounds were rapid, pulse was 
feeble, harsh breath sounds were present in the lungs; 
the abdomen was soft; no rigidity of the neck or 
retraction of the head found; ICernig’s sign absent; 
general condition not satisfactory. 

Treatment. — That night sedatives, oxygen and cardiac 
stimulants were given. Next morning the child was still 
having convulsions; the anterior fontanelles were 
prominent and there was rigidity of the neck; the 
general condition was worse. Twenty-one c.cm. of 
cloudy cerebrospinal fluid under pressure were removed 
by lumbar puncture and a streptococcus was found in 
the fluid. 

An. intramuscular injection of 5 c.cm. of 20 per cent 
soluseptasine was given at 8 a.m. Convulsions occurred 
again at 10 a.m. Two hours later another lumbar 
puncture was done and 5 c.cm. of cerebrospinal fluid 
removed; 4,000 units of penicillin in 4 c.cm. were given 
intrathecally. There was one more convulsion two 
hours later after which the # child slept fairly well. 
Another soluseptasine injection was given two hours 
later 

On the third day the child had no fits, took fluids, by 
mouth fairly well and slept well. Lumbar puncture 
showed cloudy cerebrospinal fluid with^ no pressure; a 
few streptococci were seen. Rectal saline, oxygen and 
coramine were continued and another dose of penicillin 
was given. 

Penicillin was continued for 5 days in the -same 
dosage. Daily lumbar puncture showed no Organisms 

♦Paper rearranged by editor. 
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in the cerebrospinal fluid. The child . gradually 
improved except for the recurrence of fit once again 
on the fourth day. Three weeks later the child 
appeared normal. 

PROSTIGMINE IN A CASE OF 
PAROXYSMAL tachycardia 

By R. C. SETH, m.b., b.s, 

H R., Hindu male, aged 62, farmer, came to me on 
5th June, 1944, with a complaint of extreme breathless- 
ness and throbbing in the chest, duration 3 days. # 

Family history . — Married 40 years ago. Has got bix 
children. Father died at 1 the age^ of 85 of some unknown 
cause. Mother died of paralysis at the age of 65. 

Personal history.— Stout man weighing 2 maunds 
30 seers. Still works in the fields. Smokes occa- 
sionally. Takes vegetarian diet. Does not drink. 

Past history.- —Gets attacks of palpitation and breath- 
lessness for the last 20 years lasting from few hours 
to two or three days. The attacks used to come once 
or twice a year but now they occur nearly every month. 
The attack starts suddenly at any time mostly while 
at work and passes abruptly, occasionally after a vomit. 
He feels giddy during the attack with a sense of dark- 
ness before the eyes. 

History of present illness.— Two days ago while he 
was working in the field he felt something jumping, in 
his chest and soon became breathless. The condition 
is persistent since then. Active in between the attacks. 

General examination.— The pulse rate could not be 
taken. Respiration 50 per minute. Neck veins promi- 
nent. No oedema. Apex beat not localized. Tic-tac 
rhythm with no differentiation in the sounds. No thrill 
or murmur. No enlargement of the liver. Apex beat 
counted with difficulty, 250 per minute approximately. 

Treatment . — After all other devices had failed 
an intramuscular injection of prostigmine 
(Roche) 2 ampoules of 1.1 c.cm. each was 
given. After two minutes he felt nauseated, 
and suddenly the pulse which was rather im- 
perceptible became full and bounding and came 
to 80 per minute. The respiration rate also 
slowed down to 20 per minute, and the patient 
walked out. 

After a month he came to me with another 
attack, and again the same treatment was 
repeated, and he became all right after four 
minutes of the injection with a little vomit. 
There' were no signs of myocardial failure. 
Since then, he has been taking prostigmine 
tablets by mouth \ tablet twice daily with no 
attack so far. 


SULPHONAMIDES IN PERITONEAL 
SURGERY* 


intestinal coils there were two small adjacent cuts 
through one of which a Tcenia saginata had pushed out, 
quite one foot of its length, and was wriggling on the 
left breast of the patient, while the other end of the 
worm was visible from the second cut.. The protruding 
gut was covered by a veiy dirty shirt worn by the 
patient. A large amount of dirt and some fiscal matter 
which had gained exit with the worm contaminated the 
part. # . 

The worm was dislodged, and the cuts in the email 
intestines were sealed with fine catgut. The gut after 
thorough cleansing and washing with sterile warm saline 
was placed within the abdominal cavity. Twenty 
c.cm. of 10 per cent soluseptasine was then introduced 
into the peritoneal cavity and the cavity was closed 
and stitched. For six days after the operation, the 
patient was given 10 c.cm. of 10 per cent soluseptasine 
intramuscularly morning and evening, and 100 c.cm. 
glucose saline intravenously twice daily.. A flatus tube 
was passed whenever distension or pain in the abdomen 
was oppressing. 3?or the first four days following the 
operation, she went through a stormy time with all 
the features of peritonitis but on the fifth day the 
quick low volume pulse improved, the temperature 
settled down and the vomiting and distension abated. 
She was then put on sulphonamide by mouth, 3 gm. a 
day for three days; and liquid diet was allowed and 
gradually increased. She made an almost uneventful 
recovery and was discharged three weeks after 
admission. 

A CASE OF COMPLETE INVERSION OF 
THE UTERUS* 

By N. P. GUPTA, lmj. 

Medical Officer, Government Cinchona. Plantation , 
Kongo t Matelli, Jalpaiguri 

On the evening of 25th November, 1944, I was called 
to see a woman aged about 24 years, and the mother 
of two children, who had just given birth to a normal 
female child but the placenta had not been delivered. 
The child was lying in a pool of blood still attached 
to the cord. There was complete inversion of the 
uterus, and the placenta was partially attached to it. 
There was profuse bleeding from the uterus. The 
general condition of the patient was that of shock 
and haemorrhage. 

After treating the patient for shock, the child was 
separated from the cord. The placenta came out by a 
slight pull on the cord. The uterus was thoroughly 
washed with dettol lotion, but it could not be replaced 
and was still bleeding profusely. The cervical portion 
was in a contracted condition. A hot towel was applied 
over the part and adrenalin was applied locally over 
the fundus of the uterus with the expectation that it 
will act as haemostatic and at the same time will con- 
tract the uterine muscle. The cervix actually relaxed 
as the fundus began to contract, and it was an easy 
job to replace the uterus in its normal position. 

My thanks are due to Mr. P. W. Cresswell, Manager 
of the Government Cinchona Plantation, Rongo for 
his kind permission to report this case, ’ 


By P. N. LUTHRA, M3, b.s. (Punjab), d.t.m. (Cal.) 
Asswfanf Surgeon , Civil Hospital , Fazilka 

Although according to Rendle Short, recent 
American experience is less encouraging, 
many favourable reports on the use of sulpha 
group of drugs introduced into the peritoneal 
cavity have appeared in the recent literature. 
The following case substantiates the claim. 

* ^ third month of pregnancy wa s 

brought at midnight with eventration through a large 
stab wound in the abdomen. In one of the protruding 

* Paper rearranged by editor. 


A CASE OF VIPER BITE* 

By B. L. CHOPRA 
Divisional Medical Officer, Ferozepore 

A miAN of the N-W railway from Ferozepore 
city was admitted into this hospital on 27th September, 
i our ^° urs ^ ter having been bitten on the left 
little finger by a viperine snake, which also was brought 

to him aVmS x een ed ’ Some aid had been given 

On admission, the fang puncture was bleedimr the 
forearm was swollen and cedematous and the patient 
was complaining of severe burning pain. Pulse M per 

* Paper rearranged by editor. 
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minute, weak and thready; the extremities very cold; 
blood oozing from the gums, nose and eyelids with 
subconjunctival haemorrhage. 

First aid by incision and washing with potassium 
permanganate solution was given and a tourniquet was 
applied at the humerus. Concentrated anti-venom 
(polyvalent) serum 10 c.cm. intravenously and locally, 
calcium gluconate 10 per cent 10 c.cm. intravenously, 
and adrenalin i c.cm. subcutaneously were given. 
Next day the anti-venom serum and calcium were 
repeated and an attempt was made to stop the bleeding 
from the gums and nose by plugging and application 
of adrenalin chloride diluted in normal saline. 

^ The oedema and oozing continued. The site of injec- 
tions also kept on oozing, with hsematoma formation 
all round and blood was passed in urine and stools. 
Intravenous calcium was therefore stopped and sub- 
cutaneous injections of colloid calcium and ostelin 
2 c.cm. and calcium gluconate 1 dram orally thrice 
daily were started. The bleeding stopped 8 days after 
the bite and the wound healed after two weeks. The 
patient was now very anaemic and was given iron 
mixture and, polyhaemin, pills. Five weeks after the 
snake bite the patient was enabled to resume duty. 


A CASE OF ACUTE YELLOW ATROPHY 
OF THE LIVER* 

By C. P. TANDON, m.b., b.s. 
and 

V. D, AGARWALA, l.s.m.f. 

King Edward VII Hospital, Benares 

A Hindu police constable, aged 28 years, was brought 
to this hospital on 27th October, 1944, at about 3 a.m. 
in an unconscious state, very restless and delirious and 
screaming at times. The history was that he got a 
severe headache at about 7 p.m. the. previous evening 
for which his medical officer prescribed the usual A.P.C. 
powder, and six hours later he began to get delirious 
and very restless. 

On examination, the tongue was diy; there were fine 
tremors in the hands; the pupils widely dilated, equal 
and not reacting to light; temperature 96.6°F., pulse 
88 per minute; spleen and liver not enlarged. 

Weil’s disease was ruled out as there was neither 
fever nor enlargement of the liver and spleen. As 
the pupils were dilated, he was given treatment for 
dhatura poisoning, and after the stomach wash, etc., he 
actually quietened down. 

In the morning he was still unconscious; pupils were 
slightly contracted but equal; slight icterus noticed in 
the conjunctiva; blood pressure 146/80. Neck rigid; 
ankle clonus present but other deep reflexes deficient, 
A catheter specimen of urine showed the presence of 
bile and traces of albumin; a few pus cells and crystals 
of triple phosphate were also present. Blood picture 
showed nothing abnormal except for some poly-Ieuco- 
cytosis. Lumbar puncture revealed the cerebrospinal 
fluid under pressure (about 100 drops per minute); 
the fluid was clear, contained a little albumin but no 
micro-organisms or sugar. 

The patient died that night without regaining 
consciousness. 

On post-mortem examination, all the cutaneous 
tissues and meninges were stained yellow; the spleen, 
liver, kidneys, heart and lungs had petechial harnior- 
•rhages; the lungs were deeply congested; the 
liver was small with a wrinkled capsule over it; the 
spleen was slightly enlarged; the gall-bladder was 
empty; the stomach contained a few ounces of coffee 
ground fluid; the intestines were green in colour; the 
blood vessels of the brain were engorged. 

This case is interesting for its unusually short histoiy, 
the absence of etiological factors in the previous his- 
tory, and the symptoms which were suggestive of 
dhatura p oisoning. . 

* Paper rearranged by editor, 


The authors are thankful to Lieut. -Colonel J. B. 
Vaidya, i.m.s, (retd.), for giving permission to publish 
this report. 

[The diagnosis of this case appears obscure.— Editor. J 


COMPOUND FRACTURE OF THE LEG 
WITH GAS GANGRENE TREATED 
WITH PENICILLIN * 

By T. D, RAJOO 

Civil Surgeon and Assistant Medical Officer , 
King Edward Memorial Hospital , Secunderabad 
( Deccan ) 

A patient was admitted to hospital on the 24th 
December, 1944, with injury on his right leg due to 
a fall from a bullock cart. Examination revealed a 
compound fracture of both the bones of the right leg 
with gas gangrene spreading up to the lower portion • 
of right iliac fossa. The patient’s general condition 
was poor; he was toxic and the pulse rate over 140 
and feeble. 

Tinder a small dose of pentothal sodium, a guillotine 
amputation of the. thigh was done as quickly as pos- 
sible, and the raw surface was covered with septamlam 
powder and vaseline gauze and dressed with extension. 
Fifteen thousand units of penicillin were given intra- 
venously in the , theatre and continued every 
three hours; six injections were given intravenously 
and the rest intramuscularly. Anti-gas gangrene serum, 
60,000 units intravenously on the first day and 30,000 
units intramuscularly on the second day, were given. 
The patient rallied on the third day and has continued 
to progress since then. 

I am grateful to my chief, Colonel L. K. Ledger, ' 
o.b.e., i.m.s v and to the military authorities for making 
penicillin available. 


EMPYEMA WITH CONTRA-LATERAL 
PNEUMONIA TREATED WITH 
PENICILLIN* 

By K. 17. THATAKIA, mj). ‘ 1 

B. J . Medical School , Poona 

The patient, aged 30 years, was admitted to hospital 
on 28th December, 1944, for right-sided empyema and 
left-sided pneumonia. Both the lesions were con- 
firmed by screening. 

As the patient was markedly dyspnoeic and cyanosed 
on . admission, 200 c.cm. of pus were aspirated. Bac- 
teriological examination of the pus revealed staphylo- 
cocci. ‘ Cibazol } was given, 4 tablets stat. and 2 tablets 
four-hourly. The dose was maintained for 4 days and 
then decreased. A total of 24 gm. were given in 
5 days but the patient did not show anj r improvement; 
the temperature and the dyspnoea persisted. Three 
hundred c.cm. of pus were removed on 31st December, 
1944, and 500 c.cm. again two days after. 

On 2nd January, 1945, 20,000 units of penicillin were 
injected intrapleurally in 30 c.cm. of normal saline and 
tins was repeated the next day. On the third day 
15,000 units were given four-hourly. A decline^ in the- 
temperature, a less toxic look and other signs of 
improvement began to appear from the fourth da) r . 
The pus was chared as much as possible and a similar 
course of penicillin was repeated. Six days after treat- 
ment with penicillin the patient appeared quite well; 
the temperature which was swinging from 100 to 103°F. 
came down to 98 °F.; there was no dyspnoea and^ no 
cyanosis. The patient was screened again; the right 
side of the chest was absolutely clear without any evi- 
dence of fluid and the left side showed a slight mid-zone 
haziness due to resolving pneumonia. The temperature 
continued to be normal and the pneumonia completely 
resolved afterwards. The sputum showed no acid-fast 
bacilli. 


* paper rearranged by editor, 
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VIROL 

and the proper nutrition of children 


For more than forty years doctors 
have been observing what happens to 
children when they are giver Virol in 
addition to then crdinarj meals. In 
Hospitals; Welfare Centres and in 
private practice they have seen over 
and over again how quickly the grow- 
ing body responds to Virol and how 
lasting is the improvement in growth, 
health and energy. 

Virol is a concentrated and very 


palatable food prepared from Malt 
Extract, specially refined Animal Fats, 
Eggs, Sugars (including Glucose), and 
Orange Juice, with added Mineral Salts 
and Vitamins, Virol is designed to pro- 
vide, in carefully balanced proportions, 
those essential food factors (not vita- 
mins alone, but also many other just 
as important, including iron, calcium, 
phosphates, etc.) which are most likely 
to be deficient in the rest of the diet. 


Agents for India : 

Messrs. A. H. Wheeler & Co., Asian Building, Nicol Road, Ballard Estate, Bombay 


Virol Ltd 0 London, England. 


WOMEN AND THE CLIMACTERIC 

For thousands of women who undertake heavy tasks through 
employment and even in the home — muscular pains, 
backache and headache are the inevitable results of too- 
prolonged efforts. 

This applies particularly to those subject to. dysmenorrhoea 
and those approaching middle age and the climacteric. 

Veganin gives most satisfactory results in such conditions 
since it is a synergistic association of codeine, acetylsalicylic 
acid and phenacelin, producing rapid and prolonged relief 
without ill effects. Veganin is not advertised to the public. 




MARTIN & HARRIS LTD., 

^ Mercantile Buildings, Lall Bazar, Calcutta. 

Alto at Bombay, Madras, and Karachi 

, . uf.' 

• vp Prepared by 

WILLIAM R. WARNER & CO., LTD,, 
LONDON, ENGLAND. 
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MERSALYL B.D.H. 


The Standard Mercurial Diuretic 


Undue prominencehas perhaps been given to reactions to mercurial diuretics generally; 
the result of this is that these valuable therapeutic substances may not have been used as* 
frequently as the benefits of their use to the patient justify. 

In common with most therapeutically potent substances, mersalyl may produce toxic 
effects in high dosage; at the same time it is a matter of clinical observation that the 
question of its toxicity is of little significance compared with the benefits associated 
with its controlled use. 

Indeed, mersalyl has proved to be the most generally and consistently satisfactory of 
the mercurial diuretics ; it is available as Mersalyl B.D.H. (Infection of Mersalyl B.P.), 
and, for auxiliary treatment, in tablets each containing mersalyl 0*08 grm. and 
theophylline 0’04 grm., and in suppositories, each containing mersalyl 0'4 grm. and 
theophylline 0’2 grm. 

Stocks of Mersalyl B.D.H. arc held by leading 
chemists, and full particulars arc obtainable from — 

THE BRITISH DRUG HOUSES LTD, 

(incorporated in England) 

Imperial Chemical House Ballard Estate 

BOMBAY 


|Mr$l]In|4S4 



Under the stress of wartime conditions the u Mobilix * 
Ward outfit has earned a reputation for absolute relia- 
bility, It is built for hard service without the necessity 
for frequent maintenance, and is, therefore, well suited 
to the requirements of remotely situated hospitals. 

The 11 Mobilix ” has an output of 95 kV. (peak) at 40 
mA., or 43, kV. at 60 mA., and screening may be earned 
out continuously for periods up to 10 minutes. 


Part of a series of “ Mobilix” Ward X-Ray Appatatus in the 
up-to-date Watson factory in England. 

If you are planning for the future, please send us 
details of your X-ray requirements, when we will gladly 
submit suggestions and information about the 
arrangements which will be made for the resumption of 
representation in your locality after the war, * 



WATSON & SONS 


/ELECTRO* 
l MEDICAL 


) LTD. 


BY APPOINTMENT 
O THE LATE king- 
emperor GEORGE V. 


Temporary Head Office ; 

76 CASTLE ST., READING, ENGLAND. 
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EXO-ERYTHROCYTIC FORMS OF 
MALARIA PARASITES 

The study of the development of malaria 
parasites in infected birds and men (and later 
in animals) has now been going on for over 
50 years. The phase in the red cells, including 
the sexual and asexual forms, seems fairly 
clear, but it has always been uncertain what 
happens to the sporozoites injected by the 
mosquito before the forms in the red cells 
appear, and also it has been surmised that 
parasites might develop in cells other than red 
cells. One early view, expressed in 1893 by 
Golgi, was that parasites might undergo deve- 
lopment in phagocytic cells in the internal 
organs and that these parasites might be im- 
mune to drug treatment. Later, Grassi in 
1900 on the basis of morphological studies, sug- 
gested a phase of development intermediate 
between the sporozoite and the trophozoite. 
These early ideas were however considered to 
have been disproved by Schaudinn’s published 
description in 1902 of the entry of sporozoites 
direct into the red blood corpuscles. Certain 
individual workers did continue to suggest that 
parasites might exist and multiply outside red 
blood cells, but they were a very small minority. 
Some workers failed to reproduce Schaudinn’s 
findings. It was in 1931 and later that S. P. 
James focused attention once more on the 
possibility of exo-erythrocytic development of 
the malaria parasites. He noticed certain im- 
differences between malaria induced by 
the bites of mosquitoes and malaria induced by 
the injection of a patient’s blood containing 
trophozoites, and postulated that sporozoites 
underwent a phase of development in connec- 
tive tissue cells or endothelium. The main 
difference between malaria induced by the two 
methods was that malaria induced by injection 
of blood could sometimes be prevented by 
qumme administration, that the fever could be 
much more readily controlled, and that relapses 
less frequently occurred than in malaria due to 
till- 6 '’? mosquitoes. This indicated, 

oM hi 1 i ^ b ? mosquito bites > occurrence 
of the parasite m a special form more resist- 
ant to drugs. Later, work on the synthetic 

ffct'ThafSfl gav ®. su PP 01 f to this idea, Y and the 
lact that plasmochm could sometimes prevent 
malaria following infected mosquito bites and 


But actually even before 1931, reports 
had been made, in avian malaria, of parasites 
occurring and multiplying in cells other than 
the mature erythrocytes. Such a report had 
been made in 1923 by Ben Harel; later reports 
by Raffele appeared in 1934. From that time 
onwards, numerous workers have recorded the 
occurrence in bird malaria of these exo- 
erythrocytic forms of the parasite, and the 
literature of the subject is now attaining very 
large proportions. 

It is now generally agreed that the exo- 
erythrocytic forms can give rise to the ery- 
throcytic forms and vice versa. This view 
makes it difficult to understand why there 
should be such a difference as has been reported 
between malaria induced by infected blood in- 
jections and malaria produced by mosquito bites. 

• Porter and Huff in November 1940 published 
a good survey of the literature bearing on this 
subject and quoted no less than 109 references, 
and since then the number of references has 
gone up greatly. The summary of Porter and 
Huff’s article is as follows : — 

Large, non-pigmented schizonts manifestly different 
from the classical schizonts found in erythrocytes have 
been observed in some strains of P. relictum, P. galli- 
mceum, P cathemarium, P. circumflemtm, and (one 
unconfirmed report) P. nucleophilum, but not in several 
other species of avian. and simian malaria examined. 
Although human, malarial infections have not yet been 
extensively studied, forms similar to those seen in 
avian malarias have been reported in infections with 
P. vivax and P. falciparum. 

The identification of infected cells has usually not 
j*? 1 ?. , to specialists, but infections are reported in 
endothelial cells and various cells of the lymphoid- 
macrophage system (rarely in granulocytes). 

• ii ^iccdons with p elangaium, schizonts occurring 
in all blood and blood-forming cells are morphologically 

been described s<ddzo ? ts ment i°ned above have not 

That the exo-eiythroeytic schizonts are a part of the 
malarial life cycle and not a contaminant, is indicated 
principally by the facts that they have not been 

from^it d ma %i a n ° r eh °wn to occur apart 
tram it, that they differ characteristically in different 
species of ma ana, and that their immunological 
^ecificffy parallels that of the associated maS 

^arlv^fff US ? t ler f vi u ence . su PPorts this view. They 
early differ from both avian and mammalian types 

of T r° x °P lasms 111 morphology and transmissibility. P 
~ , e , exo-erythrocytic stages are not appreciably 

" £ ^ b ”‘ ,hei ' t 

Yf n ° u , s evi dence that the sporozoite development 
with TcT that Cir £ atiDe togethe! 

sta 0 ges er indude°th JfejfKtT ° f % ^-erythrocytic 

able condition of they a * unfavour- 

di gestive activity of tisie nhf/ *? edium J °l reduced 
that they represent ? n< ^ the theory 

StfSSSS" ^iythro- 

sy ssysssa: 

stiff exist ° r the eeparation of these ‘families 
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In addition to their great biological significance, the 
newly discovered exo-erythrocytic stages are of vital 
importance, particularly in the study of chemotherapy 
of malaria. 

It is true that some workers have challenged 
the accuracy of some of the observations 
reported. It is also true that the proof of the 
existence of this form of the parasite in bird 
malaria does not also prove the occurrence of 
similar forms in human malaria. Nevertheless, 
it seems that they probably do occur in human 
malaria, and actually several reports of the 
demonstration of such parasites in human 
beings have been made, although they have not 
yet obtained general recognition. 

# It may be asked why there should be so much 
difficulty in demonstration. In discussing this 
matter recently S. P. James wrote as follows: — 

^ Their origin, development and clinical and pathol-* 
ogical effects can be observed with least difficulty in 
the domestic^ fowl. A good way in which to begin to 
study them is to inoculate sporozoites of the parasite 
P. gallinaceum on the cliorio-allantoid membrane of 
chick embryos at about the tenth day of incubation of 
the eggs. After a drop of normal saline containing 
the sporozoites has been dropped on the membrane, 
the window that has been made in the shell is closed 
with a coverglass and plasticine, and the eggs are 
returned to the incubator for a few more days or until 
the chick hatches out, or is about to do so. By making 
smear preparations from the brain, spleen and liver 
of one or more embryo chicks' on different days after 
infection, one finds the schizogonic forms in cells 9 f 
those organs and in leucocytic cells and monocytes in 
the blood. Rare, but quite unmistakable, forms can 
be found in those tissue cells several days before any 
parasite can be foimd in red blood corpuscles. This 
proves, of course, that they are the first event in the 
life history of the sporozoites which were inoculated. 
The longer one continues incubation of the eggs after 
their inoculation, the more numerous • the schizonts 
become until, by the day on which the chick is due 
to hatch, several forms are present in every field of the 
microscope. By that time, too, the red cells have 
become heavily infected with merozoites produced by 
the sporulation of the schizonts, and the chick dies 
from the severity of the infection either before, or 
shortly after, it has succeeded in emerging from the 
shell. 

Evidently these very young chicks am much more 
susceptible to the parasite than older birds. This % is 
also true in human malaria as is shown by comparing 
infections in new-born babies with those in adults. 
The infection in chickens is always fatal to those under 
2 weeks of age and it is fatal by the severity of the 
exo-erythrocytic infection rather than by that of the 
red cells. In fully grown and old birds the reverse is 
the case as it is often difficult in those birds to find 
any exo-erythrocytic parasites although one knows 
that they must have been present to start the red cell 
infection. 

So, if one were to set out to try to find these forms 
in human malaria the odds would be perhaps a thousand 
to one against success in any case except that of a 
baby heavily bitten by infected mosquitoes just after 
it was born. I mention this to counteract the conclu- 
sion which some observers have made that exo-eiythro- 
cytic schizogony does not occur in the human malaria 
parasites because they have failed to find it. 1 

As is stressed by James and many other 
writers on the subject, including Porter and 
Huff quoted above, this matter is of vital 
practical importance, in the _ prevention and 
treatment of malaria. The indications are that 


this form of the parasite is not affected by 
quinine or atebrin but that it probably is 
affected by plasmochin. It is now possible to 
grow the exo-erythrocytic form of avian para- 
sites in the chick embryo and in tissue culture, 
and an attempt is now- being made to study 
the action of drugs on these parasites in these 
cultures. It appears that the only anti-malarial 
drug to have any effect upon it is plasmochin. 
This work however is in its early stages. It 
has been the subject of preliminary reports by 
Hawking. 

These findings lend support to the idea that 
of _ the anti-malarial drugs the only one 
which has any action in preventing the trans- 
mission of malaria by the mosquito bite ib 
plasmochin, but unfortunately the dose needed 
is too large to make this a generally applicable 
measure, for plasmochin is a toxic drug. The 
possibility of finding by tissue-culture work a 
less toxic drug which will have a lethal action 
on the exo-erythrocytio forms is however not 
negligible, and the work is obviously of great 
importance. 

Moreover, numerous workers have expressed 
the view that it is the persistence of this drug- 
resistant form in the body which gives rise to 
the late relapses of malaria. In the past, the 
difficulty or impossibility of preventing relapses 
by the administration of large doses of quinine 
for long periods has been demonstrated by 
many experienced workers, Warrington Yorke 
being a great exponent of this view. If the 
persistence of the exo-erythrocytic form of the 
parasite is the cause of the relapse, then this 
is easily understandable, and there is a body 
of opinion which adopts the view that the 
problem of prevention of relapse will be solved 
only when a non-toxic drug which is effective 
against the exo-erythrocytic form of the para- 
site has been discovered. Experience in human 
malaria in the past has indicated that plas- 
mochin does appear to reduce the relapse rate, 
but that the dose needed is rather high, perhaps 
too near the toxic dose. This observation now 
appears to be perhaps explainable by the' fact 
that plasmochin is the only drug yet shown to 
have any action against the exo-erythrocytic 
forms of the parasite. 

For the present, this discussion must end 
here. The confirmation of the existence of the 
exo-erythrocytic forms of the human malaria 
parasites is not yet available. The proof that 
the drug-resistant properties of these exo- 
erythrocytic forms are the reason for the failure 
to prevent malarial infection by drugs is not 
yet complete. The idea that the exo-erythro- 
cytic form can persist for long periods and 
cause late relapses is only a hypothesis. We 
await the completion of these proofs and the 
discovery of a drug which will rapidly elimi- 
nate these exo-erythrocytic forms. , If these 
proofs and discoveries are forthcoming, many 
of the unsolved problems of malaria will be on 
their way to solution. The developments of 
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the next few years or even months are awaited 
with interest. J. L. 

SULPHONAMIDES IN URINE 

A SIMPLE TEST FOR DETECTION 

Whenever treatment with sulpha drugs is 
undertaken, it is important to ascertain whether 
the patient has already taken any, so that ade- 
quate but not excessive dosage may be given. 
A patient may be quite ignorant of its previous 
administration; he may come in’ a confused 
state without a medical report; or the report 
may indicate that the drug was prescribed but 
it was not actually taken. In such circum- 
stances, we need to test the blood or urine to 
obtain definite evidence whether the drug had 
been taken previously or not, as it is never 
present in the body unless previously taken. 

There are several tests for the purpose; the 
simplest of these is the lignin test (Hallay, 
1942). Lignin, a constituent of wood, is pres- 
ent in wood-pulp papers such as newspaper, 
toilet paper or paper towels, but not in 
' purified ’ papers such as filter paper. For the 
test a drop of urine is placed on a piece of 
newspaper and one drop of 5 per cent hydro- 
chloric acid added. A yellow - colour appears 
immediately which deepens to an orange with 
higher concentrations. The exact chemical re- 
action responsible for the change of colour' is 
obscure, but fortunately other substances which 
may give a similar reaction do not occur in 'the 
mine. 

Bogan (1943) obtained very satisfactory re- 
sults with the test after extensive trials. The 
test was applied as a routine to every sample 
of mine examined in the Norfolk Naval Hos- 
pital along with microscopical examination of 
the centrifuged deposit for sulphonamide crys- 
tals. 

‘Analysis of the results in the first 3,000 
specimens of urine tested revealed positive 
chemical tests for sulphonamides in about one- 
eighth of the urines, of which about one-fifth 
showed sulphonamide crystals, usually acety- 
lated sulphathiazole, microscopically. More 
than half of the specimens received from the 
pneumonia service gave positive tests, with 
more than a third of them showing crystals in 
the urine, and the negative tests were mainly 
from new admissions or patients already con- 
valescent, etc. Only a half dozen specimens 
ot the 3,000 tested were reported to have 
sulpha crj'stals microscopically without a posi- 
tive chemical test. Unfortunately, the speci- 
mens were not saved for check in any one of 
these cases, in order that the exact nature of 
the crystals seen could be identified, but it 
seems probable that they were cases of mis- 
takeii identity rather than false negative 

„J}\ e concentration of sulphonamides is indi- 
af follows 0 -— S t0 the 3ntensity of the colour 


Colour 

Read as 

Approximate 
per cent 

Faint yellow 

+ 

0.01 

Deep yellow 

++ 

0.05 

Orange yellow - 

+++ 

0.1 

Orange 

++++ 

0.5 or more 


As a simple qualitative test which can be 
carried out by the bedside, it is of great practi- 
cal value and deserves wide publicity. 

R. N. C. 
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Special Article 


THE CAUSATION OF CANCER WITH 
SPECIAL REFERENCE TO ENDOCRINE 
INFLUENCE 

By ERNEST F. NEVE, md., f.u.o.s. (Edin.), 
F.R.C.S. (Eng.) 

In the July number of Surgery, an Ameri- 
can monthly journal, there is an interesting 
symposium on ‘ Endocrinology of neoplastic 
diseases. This consists of nine articles by dis- 
tinguished surgeons and pathologists attached 
to various American schools of medicine in- 
cluding Harvard and the Johns Hopkins. The 
following is a short summary of the interesting 
articles : — & , 

The prostate gland is the commonest site of 
neoplastic enlargement. Dr. Robert Moore of 
ot. Louis in discussing benign hypertrophy and 
carcinoma of the prostate gives references to 
42 monographs on the subject. The effect of 
castration was long ago mentioned by John 
Towards the end of the 19th century, 
both m Great Britain and America, castration 
was widely performed for benign enlargement. 

nrrwWio 6611 • S lown that ky this operation 
prostatic carcinoma undergoes considerable im- 

k WOuIc I therefore appear that 
both the benign and carcinomatous hyper- 
trophy are endocrinological dystrophies. Dr. 
Moore mentions that there are a few cases on 
record of complete destruction of the pituitary 
a . supra-sellar cyst, in which histological 

atrophy*- on f hi *fh p f ostate . showed complete 
tiophj , on the other hand, m cases of adrenal 

insufficiency there is a tendency to hypertrophy 

CceT ?,\ I l> >rr r the 

THa is st.,1 ty,! S TC - ,0 j! IS most “Portant. 
7“,V® stili further indicated by the fact 

Wedt £* U °°A e) that in 28 eunuchs who 
Ss tf b Jr 45 rf e ° f a e e ^ere were no 
p£d with JE prostatic hypertrophy as corn- 
er cent T n mc ! denc ? of about 50 

** D? Moored' ^ «S1mmunhty' 
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animals, and experimental work on animals to 
find out the effect of injections of androgenB 
and estrogens. Schenken and Burns demon- 
strated that the administration of stilboestrol 
(a synthetic estrogen of the ovarian follicle 
type) continued over periods up to 69 days in 
man, brought about profound degenerative 
changes in the neoplastic cells- of carcinoma of 
the prostate, demonstrable by serial biopsy. It 
has been claimed by others that the addition 
of a hormone extracted from the epididymis 
accentuates this action. 

Dr. Howard Taylor discusses tumours of the 
uterus and endocrine factors. -Here, as in the 
case of prostatic neoplasms, it has long been 
known that castration may cause shrinkage or 
even disappearance of benign tumours, and that, 
a priori, certain substances formed in the ovary 
were in some way responsible. Experiment on 
animals has confirmed this and demonstrated 
the protective effect of hormones derived from 
the corpus luteum. The presence of ovaries or 
even parts of them, and the absence of corpus 
luteum, favours hyperplasia of the endomet- 
rium, which however injections of follicle estro- 
gens have difficulty in producing if corpus 
luteum hormone (progesterone) is employed at 
the same time. There is very little evidence 
of endometrium hyperplasia going on to car- 
cinoma; nevertheless there is evidence for an 
estrogen factor in endometrial cancer, for many 
patients have been observed with associations 
of a granulosa-celled tumour of the ovary with 
adenocarcinoma of the endometrium; these and 
the theca-celled ovarian tumours have a defi- 
nite estrogen-producing capacity. 

Emil Novak from the Gynaecological Depart- 
ment of the Johns Hopkins Medical School 
contributes an article on ovarian tumours with 
sex hormone function. Novak describes a 
group of ovarian tumours which possess the 
property of producing male or female sex hor- 
mones. Incidentally, this profoundly modifies 
the older view that cancerous tumours are 
made up of parasitic cells which have cut them- 
selves off from all functioning activity except 
growth. For such tumours have relationship 
not only to endocrines with regard to their 
production but may also themselves produce 
certain secretions. For example, the cells of 
certain hepatic carcinomas may produce bile, 
while mucin is produced by the cells of some 
intestinal carcinomas. There are certain ova- 
rian tumours classified as arrhenoblastoma 
having their origin in embryologipal life, .which 
contain testicular cells and which have the 
capacity of producing male sex hormone. This 
neoplasm is termed ‘ovarian dysgerminosa ’. 

The relationship of hormones to diseases of 
the breast forms the subject of another article 
by Dr. Ira T. Nathanson from Harvard Medi- 
cal Laboratories. It- has long been known that 
hormones are concerned in mammary develop- 
ment and function, so obviously they may have 


relation to the production of benign or malig- 
nant diseases of the breast. It is now generally 
accepted that by injections of estrogens (ova- 
rian follicular hormones), duct systems can be 
developed in the breasts of animals and even 
man. In monkeys and guinea-pigs, lobule and 
alveolar growth occurs as well. Hormones, 
both of the adrenals and the pituitary, have 
also been shown to stimulate mammary growth. 
A series of experiments have established the 
importance of heredity in the development of 
tumours in mice. Lacassagne in 1932 suc- 
ceeded _ by the administration of estrogen in 
producing cancer of the breast even in male 
mice. Geschicte has reported a high incidence 
of mammary cancer produced by prolonged 
administration of estrogens in rats. 

This work has indicated that estrogens 
should not be used in any form in large doses 
or over a long period of time where there is a 
family history of cancer, or in any case of 
. chronic mastitis or any form of neoplasm, 
either before or after surgical or radiation 
treatment. If used at all, there should be 
initial and repeated examination of both 
breasts. Oophorectomy has been suggested as 
part of the treatment of breast cancer, and it 
has frequently been attended by alleviation of 
symptoms and signs. Of late years, x-rays 
have been substituted. The chief improvement 
however has been in the bone metastates which 
in a good many cases regressed or disappeared. 

To sum up, the causes of cancer are predis- 
posing and exciting. Recent research has 
thrown light on predisposing causes such as here- 
dity and lack of endocrine balance. Of the 
exciting causes, irritation is by far the greatest. 
This may be direct such as mechanical of which 
the rapid z-ray, radium and heat waves are 
examples. Chemical irritants such as betel 
ehewers' cancer in India, certain epitheliomata 
arising in industries where the skin of workers 
ia exposed to friction, association with chemical 
irritants, and the cancer produced in rats by 
continuous application of coal tar. Indirect 
irritation may arise from glandular ducts 
blocked by debris, especially in the breast or 
from the result of injury or former wounds. 
This latter if occurring in mesoblastic tissue is 
apt to result in sarcoma. 

One direction in which experimental work 
might be carried on with 'great advantage would 
be the influence of diet upon the production, of 
hormones or their products. The introduction 
of the Allen Doisy test making the measure- 
ment of estrogenic activity possible, and the 
study of hormone excretion through the urine 
should facilitate this. McCarrison’s research 
work threw much light upon the causes of cer- 
tain digestive ailments. Has excess of proteins 
or of other items of diet any effect on hormone 
balance ? Another more difficult line of research 
is that into the nervous control cf endocrines 
and trophic nerve control of tissue growth. 
We know so little about this. 
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POST-GRADUATE COURSES IN TUBERCULOSIS 

With a view to securing the co-operation, of general 
medical practitioners in the fight against tuberculosis 
in the country, the Tuberculosis Association of India 
has drawn up a programme of post-graduate refresher 
courses in tuberculosis in different parts of the country. 

A course of one month's duration will be held in June 
next consisting of lectures and demonstrations at 
Madras and Arogyavaram, and a visit to Perundurai 
Sanatorium. Registered medical practitioners— -both 
men and women — will be eligible for admission to these 
courses. 

THE FACULTY OF TROPICAL MEDICINE AND 
HYGIENE, BENGAL 

The following students are declared to have passed 
the D.T.M, Examination, Session 1944-45 : — 

Passed 

(Arranged in alphabetical order) 

Dr. Keshab Lai Baishyasaha, l.t.m. (Bengal), 

Clinical Pathologist, Police Hospital, Calcutta. 

Dr. Amal Kumar Banerjee, M3. (Cal.), Private 

Practitioner. . , 

Dr, Gadadhar Krishna Banerjee, M3. (Cal.), Medical 
Officer, Empire Jute Mills, Tittaghur. 

Dr. Santosh Kumar Basu, l.m.f., l.t.m. (Bengal), 
Sub-Assistant Surgeon, Bengal Nagpur Railway. 

Dr. Saradindu Chakrabarty, m.b. (Cal.), Pnvate 
Practitioner. 

Dr. Arun Kumar Chakravarty, m.b. (Cal.), Pnvate 
Practitioner. 

Dr. Nirmal Chandra Chakravorty, m.b. (Cal.), 
Private Practitioner. 

Dr. Girija Mohan Chatterjee, m.b. (Cal.), Medical 
Officer, The Britannia Engineering Co., Titta- 
ghur, 

Dr. Jogeswar Chatterjee, l.m.f. (Bengal), Leprosy 
Medical Officer, Barakar. 

Dr. Niranjan Chatterjee, m.b. (Cal.), Medical Officer, 
Ganges Rope Co., Ltd., Howrah. 

Dr. Chen Tzu Ta, m.b. (China), Visiting Pl^sician, 
Kwisyang Central Hospital. 

Dr. (Mrs.) Gladys Connor, m.b., b.s. (Mad.), D.M.c.w. 
(Cal.), Private Practitioner. 

Dr. Ajit Kumar Das, m.b. (Cal.), Medical Officer, 
A.RP. Depot, Calcutta. 

Dr. Sailendra Nath Das, m.b., d.p.h. (Cal.), Assistant 
Bacteriologist, Corporation of Calcutta. 

Dr. Sankar Prosad Das Gupta, m.b. (Cal.), Private 
Practitioner. 

Dr. Kali Charan De, m.b. (Cal), Private Practi- 
tioner. 

Dr. Triguneswar Ganguly, l.m.f., l.t.m. (Bengal), 
Sub-Assistant Surgeon, Bengal Nagpur Railway. 

Dr. Harbans Singh Gill, m.b., b.s. (Lahore), Private 
Practitioner. 

Dr. Krishan Singh Grover, m.b., b.s. (Lahore) — 
Awarded the 'Chuni Lai Bose’ Gold Medal 1945, 
Private Practitioner. 

Dr. Mohammed Afzal Hosain, m.b., b.s. (Lahore), 
Private Practitioner. 

Dr. Suchandra Prashad Jain, m.b v Bis. (Lucknow), 
Medical Officer In-Charge, Medical Wards, Irwin 
Hospital, New Delhi. 

•^ r * 2 ev Kliurana, M3., b.s. (Lucknow) , 

Honorary' House Surgeon, Irwin Hospital New 
Delhi. 

^ r * kiu Chun Hsiang. M.n. (Cliina), Assistant Expert, 
National Epidemic Prevention Bureau, Kunming. 

Dr. Ma Lung-Slim, ms. (China), Health Officer, 
Chinese Government, 

' r< ter Mal, & • M - B - <CaI.), Medical 

Officer, Anti-Leprosy Unit, Purulia. 


Dr K P. Bhaskara Menon, m.b., b.s. (Mysore), 
Honorary House Surgeon, District Hospital, 

Dr. & “WU (Born,), M«tel 

D , Medic. 

Officer, Ballygunj Charitable Dispensary, Cor- 
poration of Calcutta. .. /r) , 

Dr. Shakti Proshad Mukherji, M3., b.s. (Patna), 
Assistant Surgeon and A.RR* Medical Stan 
Officer, Govt, of Bihar. 

Dr. Thopalle Suryanarayana Murty, M3., B3. 

(Vizag.), Private Practitioner. _ ^ 

Dr. Basudeb Nath, M3. (Cal.), Private Practitioner. 
Dr. Pan Hsiu Ming, m.b. (China), Health Officer, 
China. M 

Dr. Amiya Kumar Roy Chowdhury, M3, toau, 
Private Practitioner. 

Dr. Sudhanwa Kumar Saha, l.m.f., l.t.m. (Bengal), 
Private Practitioner. . 

Dr. Bhupati Bhusan Sarkar, m.b. (Cal), Medical 
Officer, Gondolpara Jute. Mills, Chandernagore. 
Dr. Sudhindra Nath Sen, m,b v b.s. (Patna), Private 
Practitioner. . 

Dr, Mundrika Prasad Sinha, M3., b.s. (Patna), Pri- 
vate Practitioner. 

Dr. Ratneshwar Prasad Sinha, M.B., b.s. (Patna), 
Private Practitioner. 

Dr, Tai Tih, M3. (China), Medical Officer, Chinese 
Air Force. 

Dr. Abani Mohan Tarafder, m.b. (Cal), Private 
Practitioner. 

Dr. T. K. Velayyapillai, d.m.&s. (Mad.), Private 
Practitioner. 

Dr. Amar Kumar Varma, M3.> b.s. (Lucknow), 
Private Practitioner. 

CASES OF CEDEMA IN BENGAL 

During and after the Bengal famine, cases of oedema 
were numerous and general anasarca was a common 
cause of death. The clinical picture of these cases 
is described elsewhere in this issue % Hypoprotemsemia 
and changes in the albumin-globulin ratio, were con- 
stant features, and enlargement of the liver with mild 
degrees of cirrhosis was also a common finding. Con- 
trary to expectation, clear-cut vitamin deficiencies 
were very rarely seen and the evidence was that 
vitamin-Bi deficiency was not a common and important 
cause of oedema. 

In view of reports that cases of oedema were still 
common in Bengal villages the desirability of a study 
of the matter was realized. The existence of the 
Singur Health Unit near Calcutta established by Dr. 
John B. Grant provided facilities for the study of 
this matter in that area. The study was carefully 
planned and carried out and the report has reached 
us written by^Drs. P. C, Sen and S, C. Seal of the 
All-India Institute of Hygiene and Public Health. 
The report describes in detail the methods used 
including ascertainment visits, diagnostic visits, filling 
in of schedules, physical examination and examination 
of clinical material^ dietetic survey, economic survey, 
etc., and gives details of the different schedules used. 
The report then presents the findings of the investiga- 
tion. Actually the oedema cases in the area of Singur 
Health Centre appear to be few, and the report des- 
cribes only one group of cases found in one village, 
the cases numbering 9. Five of them showed clinical 
picture of epidemic dropsy; examination of the mustard 
oil used m these houses confirmed the diagnosis. In 
the other four cases the clinical picture was not that 
of epidemic dropsy and the signs and symptoms varied 
considerably, some showing tongue lesions, some show- 
ing ansemia, one showing enlargement of the heart 
three showing cardiac irregularity, some giving history 
of diarrhcea and so on. A study of these cases and the 
dietary of the cases showed that the oedema was asso- 
or caused by vitamin deficiency, particularly 
' A The ? eporfc en , ds by pointing out that the 
causes of mdema m cases found in Bengal villages are 
various. 



222 


THE INDIAN MEDICAL GAZETTE 


[April, 1945 


Public Health Section 


AN EXPERIMENT IN RURAL MEDICAL 
RELIEF 

By A. T. W. SIMEONS, mjd. 

Director of Public Health, Kolhapur Stale 

The question of providing rural medical 
relief is receiving great attention throughout 
the country. Although a number of different 
schemes have been tried, none have, to my 
knowledge, proved very satisfactory. It was, 
therefore, decided to make an experiment with 
what we call ‘ rural sub-dispensaries ’ run by 
laymen who have received a short course of 
training. It was also decided to make a small 
chaige for the medicines, but no fees were to 
be charged. 

The system works as follows : — 

• (1) Villages with a population of over 1,000 
inhabitants, or groups of smaller, villages, are 
visited and encouraged to apply on a prescribed 
form for the opening of a rural sub-dispensary. 
In the application they agree to provide a clean, 
well-lit, well-ventilated and centrally situated 
room, with furniture. They agree to choose 
from among themselves candidates for training 
from whom the D.P.H. selects the most suit- 
able one. The qualifications entitling a person 
to the candidature are that he must be a res- 
pectable permanent resident of the village with 
an assured income and an education not less 
than Vernacular Final. The choice must be 
approved by the patel, the president and the 
members of the gram panchayat, and other 
prominent villagers. 

(2) When a candidate is approved, he must 
at his own expense (or at the expense of the 
village) spend 14 days in Kolhapur City for 
training. He is given a vernacular textbook 
specially written for this purpose* During 
their training, much time is devoted to teaching 
them to recognize diseases which they are 
not allowed to treat and which they must 
immediately refer to a qualified doctor. It is 
made very clear to all sub-dispensers that they, 
can in no way consider themselves entitled to 
‘ practice medicine.’ They are taught to re- 
gard themselves as agents for the supply of 
Government remedies. Great stress is laid on 
this point, to counteract one criticism the 
scheme has evoked, namely, that it encourages 
quackery. 

(3) At the end of the training, the candidate 
appears for a short viva voce examination in 
which he is only required to show that he has 

' *This textbook has been pubh'shed in; Marathi. It 
contains chapters on ‘Rules and regulations’ govern- 
ing sub-dispensaries; instructions on record, book and 
stock keeping; a detailed description of each medicine 
supplied, giving its use, dosage, indications, etc.;. an 
index of the commonest illnesses with instructions 
how to recognize and treat them. It is written in the 
plainest possible style. 


fully mastered the contents of his textbook 
and has acquired the necessary proficiency in 
dressing wounds, taking temperatures, keeping 
tidy records, etc. If he passes, he is given a 
certificate entitling him to work in Kolhapur 
State as a rural sub-dispenser. 

(4) Rural sub-dispensers are paid an hono- 
rarium of Rs. 5 per month. They are bound 
to keep the dispensary open for at least half an 
hour every day. No dispensary may remain 
closed longer than 48 hours, including holidays, 
without a written application for leave having 
been sanctioned. 

(5) Rural sub-dispensers are strictly forbid- 
den the use of any kind of drug, medicine or 
medical appliance other than those supplied to 
them by Government. They are not allowed 
to treat cases in any way other than described 
in their textbook. Diseases which are not 
covered by this textbook may not be treated 
by them. They are not allowed to take any 
form of fee. They are not obliged to attend 
patients outside dispensary hours nor to visit 
the sick in their homes. They are, of course, 
free to do this if they wish, but they cannot 
charge any fee for such services. 

(6) The prices of medicines have been fixed 
in such a way that on an average 1 to 3 days 
treatment costs one anna. This money .is 
collected from the patients. 'In some cases 
this price exceeds the actual cost of the medi- 
cine; in others it is less. The set of medicines 
supplied and the instructions - given with them 
have been arranged in such a way that as a 
rule the income from the sale of drugs balances 
the expenditure. In fact, in most dispensaries, 
there is a slight surplus. As far as possible, 
medicines are supplied in tablet form or in 
ready-packed powders, but in any case the 
sub-dispensers do not do any compounding. 
All drugs have been given colloquial names and 
the sub-dispensers are not taught their com- 
position. 

(7) Sub-dispensers have to maintain a care- 

ful register in which they enter the symptoms — 
not the diagnosis — of every case, and all other 
particulars regarding treatment, payment, etc. 
They also have to maintain a stock book. 
They are given printed indent forms, which 
they send in duplicate to the Public Health 
Department for fresh supplies with the equiva- 
lent in cash. _ • 

(8) Each group of 25 sub-dispensaries is 
visited, controlled, and supervised by a full- 
time inspector of sub-dispensaries who is & 
registered medical practitioner. His pay is 
Rs. 60 p.m. plus Rs. 45 A.T.A. His duty is 
to give advice in difficult cases, to check cash, 
registers and stocks and to see that the regu- 
lations regarding treatment outlined in the 
textbook are rigorously adhered to. 
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The cost of running such rural sub-dispen- 
saries is as follows : — 

(1) Initial cost of installing, equipping, 

training, etc., approximately Rs. 100 per dis- 
pensary. . , . 

(2) Maintenance cost including pay oi in- 
spectors, and the office staff at headquarters, 
is roughly Rs. 100 per dispensary, annually. 
The cost of subsequent indents for medicines 
is fully covered by the income from the dis- 
pensary. 

As an experiment, 10 such sub-dispensaries 
were opened 8 months ago in Kolhapur. Of. 
these, two had to be closed down, the one, 
because the sub-dispenser left the village and 
the other, because, on _ the first inspection, 
serious financial irregularities were discovered. 
The remaining 8 sub-dispensaries worked so 
satisfactorily that a further 22 were opened 4 
months later. In all, 30 sub-dispensaries are 
now operating and another 30 are about to be 
opened.* The average monthly attendance is 
150 per dispensary. Some enthusiastic sub- 
dispensers have 400 to 500. The success of 
these rural sub-dispensaries is further demon- 
strated by the large number of applications 
coming in from villages all over the State, 
asking for the opening of a sub-dispensary. 

The Kolhapur Government has now decided 
to sanction this plan as a permanent institution 
of the State. The Public Health Department 
is extending the scheme as rapidly as possible. 
By the end of 1945, about 150 sub-dispensaries 
will be established. It is planned to provide 
every village in the State having more than 
1,000 inhabitants, with a rural sub-dispens- 
ary. This will mean that 300 such sub-dispens- 
aries will be established, which will require 2 
years, and that each will serve an average of 
about 3,500 inhabitants, involving an annually 
recurring expenditure of less than Rs. 30,000. 

Rural sub-dispensaries are preparing the 
ground upon which a qualified medical practi- 
tioner will later be able to thrive in rural areas. 

In a few of the villages where rural sub-dis- 
pensaries have been established, there '.are 
already qualified doctors in practice, and it was 
at first feared that their practice might suffer 
through the opening of a sub-dispensary. Ex- 
perience has, however, shown that this is not 
the case. On the contrary, established practi- 
tioners are getting more patients, because sub- 
dispensers have strict instructions to refer all 
serious cases to qualified men. In almost every 
case the resident practitioners have, after 
initial scepticism, found that the establishment 
of a sub-dispensary has improved their practice 
and tneir standing* 

schem . e 58 vej T young, and much 
further experience will have to be gained, but 
y' !is thought that any concrete suggestion 

Smdri jf 3 *"?®? has shown be workable 
should be made known now./ , 

% Thi3 has now been done, 


SKETCH OF A MOSQUITO-PROOF 
ROOM 

By A. H. HARTY 

- COLONEL I.MJ9. 

Inspector-General of Civil Hospitals, C. P. and Berar 

Among the provisions of the yellow fever 
regulations, is one that there, must be, in eac 
area, a mosquito-proof building to accommo- 
date patients suffering or suspected to be 
suffering from yellow fever, but I believe that 
owing to the difficulty in obtaining fine, wire 
gauze it has not been possible to construct 
many of these mosquito-proof buildings or even 
rooms. 



PLAN 



ISOMETRIC VIEW 

As an alternative, I have devised a cheaj 
room . made from ordinary mosquito-curtair 
material for use in the Central Provinces, am 
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I believe it to be efficient and safe in the hands 
of careful doctors and nurses. The rough 
sketch shows at a glance the construction of it. 
It is a room inside a room with a corridor or 
space all round, the measurements being: 
outer room, length 10 feet, width 9 feet and 
height 8 feet; inner room, length 8 feet, width 
6 feet and height 8 feet. The skirting is 
weighted by small sand bags sewn at intervals 
along the lower border. 

The nets which are sewn together along 
the roof only should be suspended by tapes 
from' wires or ropes tightly stretched across the 
room and the skirting should lie on the floor. 
Nurses and attendants are to enter and leave 
by lifting up one net at a time. After actual 
trial, it has been found that several mosquitoes 
succeed in getting inside the outer room and 
a few into the inner room but they are easily 
killed by flit if nurses entering in the room 
make it a point to flit them as soon as they are 
seen in either of the rooms. The important 
thing is not the mosquitoes that enter but 
those that escape from the rooms after having 
fed on the patient inside; these will infect other 
persons, so it is important that every mosquito 
trapped should be killed as soon as it is seen. 

A simple net of this design was made for 
Its. 62 from the ordinary cotton mosquito-cur- 
tain material, and it has been tested by two 
differing civil surgeons by actually nursing 
patients in it. I am indebted to Colonels D. 
Kelly and W. Scott for their assistance and 
suggestions for improving the room. 


RURAL DISPENSARIES IN BENGAL* 

CAUSES OF THEIR UNPOPULARITY AND A PLEA 
FOR THEIR IMPROVEMENT IN THE SCHEME OF 
POST-WAR REORGANIZATION OF MEDICAL RELIEF 

By B. DAS, m.b., d.t.m., dj.h. 

Health Officer, Dum Dum Municipality and Medical 
Officer, Dum Dum Municipal Charitable Dispensary 

At the end of the year 1940, the total 
number of rural hospitals and dispensaries 
stood at 1,681; of these, 16 were state public, 
41 state special, 1,242 local and municipal 
fund (including the village and union board 
dispensaries), 123 private aided, 71 railway, 
and 10 subsidized by district boards. 

I focus my attention to the 1,365 local, muni- 
cipal and private dispensaries, most of which 
are outdoor dispensaries falling under classes 
III, IV and V of the Dispensary Manual. 
Taking the rural population as 50 millions (in- 
cluding those of municipalities other than 

♦The subject-matter of this paper is a report to the 
Chairman of the Municipality in reference to a recent 
Government circular to elicit the views of local bodies, 
district magistrates and civil surgeons on the causes 
of present-day unpopularity of rural hospitals with their 
suggestions for steps to be taken in post-war period to 
increase their popularity. 

Paper abridged by editor. 


Calcutta), there is one dispensary for a popu- 
lation of 30,000 in an area of about 40 square 
miles. 

The unpopularity of these dispensaries 
among the rural population with a high sick- 
ness rate may be attributed to the following 
causes : — 

(1) Inadequate number of dispensaries . — 
Not infrequently, the writer had to attend cases 
of fainting or collapse from the effects of a 
long and exhausting journey of 10 to 20 miles, 
taken on foot, . by an already debilitated 
patient. The daily attendance in each rural 
‘dispensary often ranges from 100 to 400 
patients. The average time that a medical 
officer can devote for one patient is about 2 
minutes or less in the working time of 6 hours 
a day. It is evident therefore that the patient 
does not get the time and attention he deserves 
or desires. 

(2) Inadequate supply of medicine . — It is a 
common experience of all medical officers that 
the average patient thinks that a charitable 
dispensary gives nothing but 'water' meaning 
thereby the infinite dilutions of active prin- 
ciples of the drugs. The annual budget for the 
establishment and supply of medicines in a 
rural dispensary ranges from Rs. 1,000 to 2,000. 
The average amount budgeted for the cost of 
medicines including appliances is from Rs. 300 
to 600 per year. As the total annual number 
stands at 1,500 to 20,000 and the total annual 
attendances including old and new cases come 
to about 30,000 to 60,000, the expenditure per 
capita amounts to 1 or 2 annas, and is quite 
insufficient for the treatment of patients. 

The above two factors make the dispensary 
not an attractive proposition except for those 
poor and indigent people who can ill afford to 
buy medicines from a private pharmacy or to 
call a private doctor. 

(3) The insufficient and in some cases in- 
efficient staff . — All these dispensaries are in 
the charge of medical officers of the sub-assist- 
ant class with a few exceptions where there are 
medical graduates. They are of course render- 
ing yeoman’s service for the amelioration of 
the sufferings of a people who form 90 per cent 
of the population and their aggregate services 
outweigh those of the better qualified, members 
of the profession, mostly settled in towns, 
whose services are limited to the upper and 
middle classes. But the inadequate pay and 
prospects do not make these dispensaries at- 
tractive to the more educated members of the 
profession who naturally go to and settle at 
the nearest sadar or sub-divisional towns , to 
build up their private practice. The utilization 
of .more scientific knowledge and experience is 
thus lost to the rural population who are the 
backbone of the nation. 

The pay of a medical officer in some of the 
rural, dispensaries is as low as Rs.. 20 to 30 
per month. This is an indirect inducement to 
the medical officers to do private practice to 



the detriment of dispensary work. It is no 
wonder therefore to see him a victim of mali- 
cious propaganda and nasty village politics. 

(4) Defective management.— -The management 
of some of the dispensaries is directly under a 
local body, either district board or municipality ; 
in some cases it is vested in & local committee, 
the members of which are rich enough to get 
themselves treated by private and more popular 
doctors. It is unusual therefore that they take 
any interest in the improvement and proper 
working of these dispensaries. ^Usually most of 
them remain on the committee rather for the 
purpose of self-aggrandisement than for the 
service of the poor. The government control 
over these dispensaries is nil or negligible. In 
many cases the dispensary committee, consist- 
ing of laymen, interferes with the professional 
work of the medical officer who, instead of being 
free, has to satisfy these members for the secu- 
rity of his service. The public interest of the 
medical officer thus dwindles into one of job- 

keeping. . . 

The poor villager thus visits a rural dispen- 
sary only because he cannot afford to pay for 
his medicine and attention. As I have already 
pointed out, the medical officer cannot treat his 
patient up to his capacity and satisfaction with 
an insufficient dispensary, stock. . 

(5) Want of diagnostic facilities. — For cor- 
rect treatment there must be correct diagnosis. 
On account of the high incidence of diseases 
such as malaria, kala-azar, dysentery, anmmia 
and pneumonia, the use of a microscope for 
examination of blood, urine, stool and sputum 
is essential in every dispensary, but is not 
available. 

(6) Obstruction by -private practitioners — 
There is a tendency among the private practi- 
tioners of a locality to underrate the utility of 
the services of a charitable dispensary as a 
part of their propaganda for building up their 
private practice. 

The facts stated above are the results of the 
experience of a period of 10 years of at medical 
officer of a charitable dispensary in rural areas. 
They need serious attention and thought by 
those of our statesmen and experts who will 
soon be engaged in the work of post-war recon- 
struction. I venture to make the following 
constructive suggestions for consideration in 
this connection : — 

(1) Area. — Each dispensary should be a 
treatment centre for not more than 10,000 
people, i.e. the population roughly equivalent 
to that of one union board. 

Site. — As the existing buildings of class III 
. dispensaries with such increase in their number 
as suggested in (1). The site should be 
centrally situated and be easily accessible to 
all sections of people. 

The dispensary building should be of masonry 
work with the following parts : — 
if) Medical officer’s room. 

(ii) -Dispensing room. 


The size of each room should be at least. 
14 feet X 10 feet X 12 feet, and it should be 
well lighted and ventilated.. There should be a 
verandah on at least three sides, each of at least 
5 feet width. The verandahs are to be used 
by waiting patients, the one for females being 
partitioned by walls. They should be con- 
nected by doors with the medical officer’s room. 
The cost of such a building should not be more 
than Rs. 2,000 in a post-war period. 

(2) The dispensary budget.— This should not 
be less than Rs. 4,000 a year, of which at least 
Rs. 1,500 should be spent on medicines, and 
appliances, in addition to the cost of quinine 
and kala-azar specifics which should be distri- 
buted free and in a more practical way than 

'-at present by the government. The pay of 
the medical officer should not be less than 
Rs. 200 per month to attract medical graduates 
and licentiates alike. It is essential that the 
medical officer should be provided with free 
quarters attached to the dispensary. 

(3) The management. — (a) The whole sys- 
tem of rural medical service should be centra- 
lized and the management taken over directly 
by the government with the civil surgeon of 
the district as the head of such organization. 

(b) The dispensary committee, if essential, 
should be of the nature of an advisory body 
with the medical officer as its secretary ex- 
officio. 

(c) The disciplinary control of the medical 
officer should be the function of the civil sur- 
geon alone. 

(d) It is observed that the civil surgeon of 
the district cannot make time to inspect a dis- 
pensary even once a year. It is suggested, 
therefore, that the civil surgeon should be 
assisted lay an inspecting staff suitably selected 
and remunerated from among the medical 
officers of rural dispensaries of not less than 5 
years’ record of good service. 

(e) The Dispensary Manual is old and anti- 
quated and should be rewritten to suit modern 
conditions. 

(4) Diagnostic facilities. — Each dispensary 
should be provided with a microscope with 
ordinary stains such as Gram’s, Leishman, and 
acid-fast stains. There should be a centrifuge 
(hand propelled).. . There should be one steri- 
lizer of the miniature autoclave type for 
sterilization of dressings, etc. There should be 
a Berkefeld filter as the water obtainable at 
such places is very hard for purposes of 
mixtures. There should be a high-power light 
of the Petromax type for work at night in 
emergency cases. 

, Efficiency of staff. — Each medical officer 
should be required to undergo a refresher course 
every 5 years to be acquainted with up-to-date 
developments in diagnosis and treatment, 
these courses should be arranged in suitable 
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teaching hospitals. Each medical officer should 
also have some training in public health.' 

(6) Dispensary assistants . — Each medical 
.officer should have at least one qualified com- 
pounder, one dresser, one nurse-midwife or a 
trained dai, and a peon and one sweeper. 
Suitable pay and quarters should be provided 
for these staff. 

(7) Transport facilities . — Facilities should 
be provided for removal of patients requiring 
specialized attention and indoor treatment to 
sadar, sub-divisional or even Calcutta hospitals. 
The conveyance charges of such patients should 
be met from public sources. The sadar and 
sub-divisional hospitals should be expanded to 
house such patients. 

(8) Local subscriptions and donations . — 
There should be local subscriptions and dona- 
tions to supplement government funds allotted 
to the dispensary. The surplus amount should 
be utilized for expansion of the dispensary 
service. Two to four indoor beds should be 
arranged wherever funds permit. They should 
be used for indigent patients only. 

The public health aspect of rural medical 
service including the maternity and child wel- 
fare service cannot be discussed here. 

Summary 

The actual state of affairs prevailing in rural 
dispensaries are described by an experienced 
rural worker. Some suggestions for the im- 
provement in rural medical service in the 
scheme of post-war reconstruction have been 
made. 


Current Topics 


Defeat of Epidemic Typhus 

(Abstracted from the Lancet, ii, 22nd July, 1944, p. 115) 

In the epidemics of the last war, the chief methods 
of delousing were by heat and to a lesser extent by 
fumigation. Both these methods have since been 
improved in various ways by all the principal 
belligerents. Hot-air treatment has been made more 
rapid and reliable by the use of air-circulation systems. 
For fumigation, many alternatives have been proposed 
instead of the dangerous hydrogen cyanide formerly 
used — methyl bromide in the ^ U.S.A., methyl-allyl 
chloride in Britain, trichloracetonitrile in Germany and 
methyl formate in Russia. Although hot air and 
fumigants are effective in killing lice they made little 
headway in combating general lousiness in a 4 large 
group of people living under difficult conditions, 
because the deloused people soon became reinfested. 
The need has been for some treatment which would 
keep the lice away, but no suitable insecticide was 
known which would ensure more than two days* free- 
dom from them. This need for a louse-proofing agent 
was realized by British scientists early in the war and 
two partial answers were fairly soon evolved. One was 
a very finely ground insecticide, 1 AL63 which by 
clinging to dusted underwear protected the wearer from 
reinfestation for five or six days. The. other remedy 
was to spray the underwear with organic thiocyanates 


which killed lice and prevented reinfestation for a 
month. The thiocyanates could also be used on an 
anti-louse belt woven so as to attract lice which were 
then killed by the impregnated drug. Unfortunately the 
thiocyanates caused smarting of the skin if the wearer 
began to sweat profusely. When the Americans entered 
the war they set several teams of biologists on investi- 
gating the louse problem. Whereas the practical trials 
in. Britain were done t on naturally verminous vagrants 
the Americans studied the effects of treatments on 
artificially infested pacifist volunteers. They also 
acquired much valuable knowledge about the organiza- 
tion of control measures by - attempting to eradicate 
lice from village communities in Mexico. As a result 
of this work, the insecticide first adopted by the 
American army was a fine dust, ‘MYL’, rather like 
the British AL63 but more efficient. This MYL con- 
tained pyrethrum which was scarce and wanted for 
other purposes. In the meantime our Russian allies 
had developed two synthetic compounds : a powder 
containing diphenylamine and clothing impregnated 
with the chemical bis-ethyl-xanthogen. The diphenyl- 
amine dust was successfully used among the civilian 
population in Moscow in the winters of 1941 and 1942. 
Two large hotels were taken over as treatment centres 
and the staff instructed in methods of application. The 
powder is about as insecticidal as AL63. Garments, 
impregnated with bis-ethyl-xanthogen, which is of the 
same order of effectiveness as the thiocyanates, were 
widely worn in Bessarabia when the Russian troops 
were there last time. The Germans say it has long 
been used in veterinary practice but that its unpleasant 
smell makes it unpopular among soldiers. 

All these insecticides developed in different countries 
suffer from more or less serious disadvantages. But 
the new synthetic compound, * DDT./ (dichlor- 
diphenyltri chi ore thane), seems at last to give trouble- 
free protection from lice. Synthesized in 1874 by the 
German chemist Zeidler, its insecticidal properties were 
not suspected until quite recently. In 1940 the Swiss 
firm ot Geigy & Co. took out patents, and two yeara 
later they revealed the formulae to Britain and America. 
Since then intensive research in both countries has 
perfected its manufacture and use, investigated the 
health hazard and extended our knowledge of its toxic 
effects on other pest insects/ For combating lousiness 
it can be used in two principal ways. As a powder 
diluted with kaolin or pyrophyllite it ,can be rubbed 
into underwear and will give protection from lice for 
two or three weeks. It is even effective when blown 
up the sleeves or down the necks of dressed people, 
and was largely applied in that way by the Americans 
working under General Leon Fox in Naples. The 
speed of this treatment accounts for his astonishing 
peak number of 73,000 people treated in one day. Here 
is obviously the method par excellence for dealing with 
large-scale lousiness. For people under discipline 
(soldiers, medical personnel, etc.) it can be used to 
impregnate under-garments which then protect the 
wearers from lice for about six weeks. Garments are 
unaffected and the DDT is not readily removed by 
laundering. As usually applied it is harmless to the 
human skin and its smell is unobjectionable. DDT thus 
provides a simple but effective means of quelling typhus 
epidemics. Its use demands energy and skill in .organ-' 
ization, but now that we at last have the proper tools 
for the job, plus the experience of the Naples outbreak, 
it should be impossible for typhus epidemics to ravage 
territory under Allied control. 


Tests of Liver Function 

(From the British Medical Journal , ii, 

16th September, 1944, p. 378) 

There is a fascination about the measurement of the 
human functions. Evidence of this is seen in the vast 
amount of work done on tests of human intelligence, 
cardiac efficiency, and renal and hepatic function. All 
this work is inspired by the belief that once we can 
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measure a thing and express the result in. figures we 
are at the beginning of science. This is true, however, 
only if we know just what we are measuring. We 
have perhaps arrived at that stage in intelligence test- 
ing, and have relatively simple tests that can be applied 
to individuals or groups by a well-trained technician. 
So far as concerns the kidney, the measurement of the 
clearance of inulin and diodrast allows us to make 
legitimate deductions about the rate of filtration 
through the glomeruli, the renal blood flow, and the 
work of the tubules ; at the same time^ however, the 
tests have become too elaborate ^ and time-consuming 
for routine use on patients. Neither of these stages 
has been reached in the measurement of hepatic func- 
tion, but progress is being made on the road. 

Different functions of the liver have in turn attracted 
attention. Twenty years ago interest was concentrated 
on the serum bilirubin, and this interest has now been 
revived by the technical developments associated with 
the names of Evelyn and Malloy and by the use of 
bilirubin excretion tests. Nevertheless, the hope that 
modifications of the van den Bergh reaction would be 
of value in the differentiation of different forms of 
liver disease has been generally abandoned. Nowadays 
we pick our test of liver function according to the 
object we have in view. If we wish to control a 
particular hazard in industry or in therapy, as, for 
example, the risk of liver damage from arsenical treat- 
ment, the serial repetition of a single test such as the 
serum bilirubin or the hippuric acid synthesis may 
be adequate. In the differential diagnosis of a case of 
jaundice, and more particularly the decision whether 
it is due to obstruction in the outflow of bile or damage 
to the parenchyma, it is desirable to apply a battery 
of tests. In an article in this Journal Maclagan 
recommends the colloidal gold and the phosphatase 
tests, followed if necessary by the galactose 
tolerance. Although experience with grouped tests in 
this country has shown the help they can give in 
diagnosis, their limitations must be realized. American 
workers have had an opportunity to use them on a 
large scale during the recent outbreak of hepatitis after 
yellow fever vaccine. In many of the more protracted 
cases there was no evidence of disturbance of any 
function of the liver except the excretion of bile. 
Presumably the damaged cells had regenerated, but 
adequate connections had not yet been re-established 
between the lobule and the portal tract. It would be 
misleading to call this condition obstructive jaundice 
in the ordinary sense ; Finally, the clinician may wish 
to exclude hepatic disease in the investigation of ill 
health, and Higgins and co-workers have shown that 
chronic disease pf the liver is unlikely to be present if 
the serum bilirubin and the plasma proteins are 
normal. 


All this is empirical, and the clinical scientist will 
ask how the tests help him in understanding the morbid 
physiology of hepatic disease. To what extent are the 
different tests correlated together ? Is a high phos- 
phatase value due to the disturbance in the absorption 
of calcium because the bile is not flowing into the 
intestine, or is it due to a disturbance in the synthesis 
of glycogen, which occurs by a process of phosphory- 
lation ? Correlations of this kind have not yet been 
worked out, but we do appreciate the relation between 
the liver and serum proteins. The serum proteins 
undergo quantitative and qualitative alteration when 
the liver is diseased, and the results are eveiy bit as 
important as in nephritis. In chronic liver disease, 
cm j 10SI 5 of t the liver, the serum albumin is 
generally reduced whereas the serum globulin is normal 
or increased. The degree of reduction in the level 
of serum albumin seems to be correlated with the 
prognosis as to the duration of life, with the clinical 
course of the disease, and with the appearance and 
disappearance of ascites. There is apparently a defeat 
m the synthesis of serum albumin, and though these 
patients are able to absorb and retain protein they are 
unable to convert it into serum albumin. In L,t^ 
hepatitis the change in the serum proteins is more of 
a qualitative than a quantitative nafure a^d it may be 


better demonstrated by one of the flocculation tests 
than by the simple chemical analysis of the serum 
proteins. There is a shift to the Tight m the protein 
pattern with an increase in the gamma globulin. At 
present we do not understand why changes in the serum 
globulin occur in disease of the liver, though it seems 
as if the increase in the largest molecular weight 
protein, the gamma globulin, is an effort to compensate 
for the decrease in the smallest molecular weight 
protein, the albumin. 


Laboratory Tests in the Diagnosis of Liver 
Disease 

By N. F. MACLAGAN, m.d., m.sc., 

(Abstracted from the British Medical Journal , ii, 
16th September, 1914, p. 363) 

The clinical value of laboratory tests in the diagnosis 
of liver disease has been reviewed with special refer- 
ence to the serum colloidal gold reaction (319 cases), 
the serum alkaline phosphatase (136 cases), and the 
galactose index (1 45 cases). 

The first two tests, taken together, often give valu- 
able diagnostic information when considered # in 
conjunction with clinical data. A jaundiced patient 
with a negative gold reaction and a phosphatase above 
35 King-Armstrong units probably has biliary obstruc- 
tion; one with a positive gold reaction and a phos- 
phatase below 25 units probably has not.^ A 4 or 
5 + gold reaction is against biliary obstruction what- 
ever the phosphatase level. 

The galactose index is useful^ as a confirmatory test 
in special cases and for assessing the degree of liver 
damage^ when present. # It is also of value in the 
diagnosis of hyperthyroidism. 

The results given indicate that out of 100 jaundiced 
patients the distinction between biliary obstruction and 
generalized liver disease could be made in 75 cases with 
the gold and phosphatase tests, and in a still higher 
proportion if the galactose index was included. 


Investigations in the Chemotherapy of 
Malaria in West Africa 
L — Treatment with Quinine and Mepacrine 


By G. M. FINDLAY 
and 

OTHERS 

(Abstracted from the Annals of Tropical Medicine and 
Parasitology, Yol. XXXVIII, 30th September, 1944, 
p. 139) 

In the treatment of Plasmodium falciparum infections 
m ^ Europeans in West Africa by quinine alone, by 
quinine and mepacrine, or by mepacrine alone it was 
found that mepacrine alone, is as satisfactory as quinine 
alone or quinine and mepacrine, provided that an initial 
dose of 0.8 gm. mepacrine is given during the first - 
24 hours of treatment. 

Small doses of mepacrine, 0.3 gm. daily, are capable 
of dealing with small numbers of parasites in the peri-’ 

ii 3 ? 0 ? stream > b ut with larger , parasite counts 
larger initial doses of mepacrine are required 
A low initial parasite count may be followed bv a 
considerable rise in the number of parasites in the 
peripheral blood stream. e 

No toxic results followed the larger doses of 

facfc that some of the patients 
had been taking 0,6 gm. mepacrine weekly m T 
pressive for six months or more. y P 

0 „j „ . r ? tum ’ rate of patients treated with menacrine 
Quinine or mepacrine alone is shown to be 26 6 ner 

Sn but 13 not .Pebble to determine whether rach 

return cases are relapses or reinfectiona 
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lessened and the patient felt quite well. This phase 
lasted usually about two days and was followed by a 
sudden return of fever ^resembling, but slightly less 
severe than the primary episode. At this time the head 
and backache and the ocular pains recurred and the 
rash again, became evident. The second period of fever 
was shorter than the first, and, with the final return 
of the temperature to normal, about twenty per cent of 
our patients complained of itching affecting the palms 
of the hands, the wrists, the soles of the feet and the 
lower legs. Eleven of our patients who had failed to 
show rash on admission, exhibited typical exanthemata 
with the febrile recurrence. The recurrent symptoms 
were less severe than at the time of their primary 
manifestations. This experience was not in accord with 
textbook descriptions. 

Analysis of physical signs 

Sclerce . — The most characteristic early physical sign 
of dengue is, in our opinion, scleral^ injection. This 
injection varied from a vague, _ slightly abnormal 
increase of the vessels to a dense, diffuse, inflammatory 
change. In three cases presenting urticaria from the 
onset of symptoms, there was a mild, conjunctival 
chemosis. Scleral changes were observed in eighty-nine 
per cent of our series and did not always parallel the 
disease in severity, i.e . a few of the most severely ill 
had the mildest of eye signs, while some whose eyes 
resembled ‘holes burned in a blanket* were numbered 
among the milder cases. There was also present .a 
diffuse eyeball tenderness, accentuated by pressure, in 
about one-half of those with scleral injection. The 
injection did not tend to recur with the secondary 
temperature rise but seemed to pass steadily, if some- 
what slowly, toward recovery, and was largely normal 
by the fifth day of the illness. 

Injection of the free edge of the posterior palate 
was seen in seventeen per cent, and of the posterior 
wall of the oropharynx, in the same number of cases. 
The injection was not coincidental in all cases. No 
record was kept of coincidental incidence but it is our 
impression that it occurred in about sixty per cent of 
the fraction, or in ten cases. It was similar to that 
seen with any catarrhal inflammation of the oro- 
pharynx and was not attended by angina simplex. 

Completely different from the above mentioned 
palatal and pharyngeal injection was an enanthem 
which was noted in fifty-seven per cent of the series. 
We have found no description of this rash in our text- 
books and so thought it worth while describing 
minutely. Early, usually within the first twelve hours, 
a few pin-point sized, discrete, glistening vesicles may 
be seen on the posterior half of the soft palate. They 
are surrounded by no areola, and are easily missed. In 
the succeeding twenty-four hours there develops beneath 
these minute vesicles a star-shaped area of redness 
which gradually enlarges as the vesicle disappears, 
reaching, somewhere in the second or third day of the 
disease,, a pin-head size, a discrete distribution and a 
morbilliform character. It closely resembles the mucous 
membrane rash of rubella. This enanthem gradually 
fades during the period of intermission and does not 
recur with the exanthem at the time of the secondary 
febrile rise. 

The exanthem seen in our patients exhibited certain 
differences from the textbook descriptions. Indeed, it 
was these differences that first, decided us to make this 
survey. The primary difference was that on admission. 
seventy-nine of our cases showed a typical morbilliform 
in the literature, was described as occurring 
at the period of recrudescence. This rash, when present 
was variable in severity and distribution. In the mild 
cases the rash consisted of a few discrete, light-pink 
morbilliform spots found most often on the sides of 
^ surfaces of the upper arms and 
m the lumbar region. The severe case showed unbroken 

the face below the fore- 
head, the neck the shoulders and the thorax, with the 

^?nf 1 + 0 L rbl hf0 fl rm c f haracter becoming apparent at the 
edges of the confluent areas, notably the lower one-half 
of the upper arm, the upper part of the abdomen and 
the thoracic extensions of the axillaiy spaces The 


rash, whether mild or severe at the onset, proceeded 
through parallel developmental stages, i.e. it faded 
somewhat (but not completely) during the remission, 
only to recur during the period of recrudescence. In 
most of the severe .cases the rash was less intense at its 
second appearance. Three of our cases showed a rather 
marked urticarial reaction at the onset of symptoms. 
Each of these patients had a history of previous 
urticaria. 

Thirty-three of our cases showed facies described as 
typical, at the onset. Here the entire countenance was 
flushed and swollen, and the lips were dry. The only 
differential point, between this ' flushed-face and the 
severe rash affecting the face, was- the swelling of the 
lips, the cheeks and around the eyes, and we have 
arbitrarily divided our classification on this difference. 
It was further noted that, with the recnidescence, this 
flush did not reappear while the rash did. 

Coating of the tongue was seen in fifty-three patients. 
This coating varied from a light whitish film to a heavy, 
yellowish, furry coating, seemingly pari passu with the 
general severity of symptoms, being lighter in .piild 
cases and heavier in the more severe. It disappeared 
during the remission and did not recur. Concurrently 
with its disappearance, taste and appetite largely 
~ returned. 

Adenitis was a constant feature of the disease; in 
fact, it was so constant that in its absence we^ did not 
diagnose dengue. The nodes affected were in three 
groups; posterior cervical, epitrochlear and inguinal. 
They were uniformly of shotty consistency, usually 
non-tender, bilateral, and with a tendency to occur in 
chains rather than singly. The occurrence of adeno- 
pathy in the posterior cervical region was ninety-four 
per cent ? in the epitrochlears ninety per cent, and in 
the inguinal region in eighty per cent of the series. It 
lasted through the period of recrudescence, being 
present, but less apparent, at the time of discharge of 
the greater number of the patients. 

Temperature curves were found to be of two types, 
namely, typical saddle-back in fifty-five cases, and non- 
saddle-back in forty-five cases.- The latter were further 
divided into thirty-three with the temperature return 
to normal by lysis following the initial rise, and twelve " 
which were unclassified. 

In the first type^ (the saddle-back) admission times 
of the patients varied from thirty minutes to seventy- 
two hours from the time of onset of the original 
symptoms. The initial temperatures on admission 
varied from 99.2°F. to 104°F. No correlation was noted 
between the time after onset and the height of the 
admission temperature. The secondary rise occurred 
from three to six days after the onset of the symptoms, 
the majority on the fourth and fifth days. The last 
temperature before the rise varied from 97.2°F. to 
100 °F. and at the top of the rise, ranged from 98.6°F. 
to 103.4°F. The only noted correlation was that many 
of the patients with high initial temperatures did not 
return to normal during the intermission, and exhibited 
higher excursions during the secondary rise than did 
those with lower initial temperatures. The pulse rates 
generally were^ comparatively slow during the later 
stages of the initial feyer and during the remission 
period, but at no time was extreme bradycardia 
observed. Attempts at averaging temperatures failed 
to show characteristic curves and, for that reason 
typical temperature charts of the saddle-back and non- 
saddle-back varieties are presented. 

Of the non-saddle-back type of temperature curve 
twelve cases presented curves that, defied classification 
within the confines of any one group, and so were 
grouped together. The clinical course of these patients 
presented no constant differences from that of patients 

groups and we have no 
explanation for their aberrant behaviour, as regards tem- 

ta^Law ^°t re ^ ave a reason for °ne group 

Cl *rve and another, under 

after the IS to show a curve which 

alter the initial rise, returns to normal by lysis. 

• ?“ e re ? auu ?- E thirty-three patients, in no way differ- 
ing symptomatically or physically from the rest of the 
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series, showed a completely different type of tempera- 
ture curve. The admission time of this group varied 
from two to sixty hours from the time of onset of 
symptoms; and the initial admission temperatures 
varied between 99,6°F. and 104.9°F. Here again there 
was no correlation between the height of the fever and 
the time interval from the onset of the symptoms. 
Nine of these thirty-three patients showed a tempera- 
ture curve in which there was a plateau somewhere in 
the first three days. Following this period, their tem- 
perature return to normal "was in no way different from 
the twenty-four who had no plateau in the curve. In 
the entire group, the temperature return to a constant 
normal occurred in from two to seven days after the 
beginning of symptoms, with the greatest number show- 
ing the return on the fourth day. In none was there 
any semblance of a secondary rise with a saddle-back 
temperature curve. Temperature curves of this type, 
previously seen in dengue, are described by Stitt. 

Analysis of laboratory findings 

An occasional patient exhibited a moderate albumin- 
uria during the course of the febrile stages, but with 
the return of temperatures to normal, the albumin 
disappeared from the urine. 

No patients showed changes in haemoglobin levels, or 
in the total number of red blood cells, that could be 
attributed to .dengue. 

Leucocyte counts were made on admission to the 
hospital on all patients, and again immediately follow- 
ing the secondary temperature rise. On patients who 
did not exhibit a saddle-back temperature curve, the 
counts were made on the fifth day of the disease. Total 
leucocyte counts on admission averaged for the series, 
5,450; the range was from 10,000 to 3,600. An average 
of the counts made on the fifth day, or the day follow- 
ing the secondary rise, was 3,500; with the variation 
between 5,600 and 2,500. It is interesting to note that, 
on all patients^ admitted during the first twenty-four 
hours of the disease, the leucocytes were well above 
the average, ranging between 10,000 and 5,600. The 
low' average of admission counts was due to the greater 
number of second and third day admissions among the 
' patients. # . 

Reduction in the „ polymorjfiionuclear elements, of 
from ten to twenty per cent below normal, was found 
to be present in the second series of counts. 

The average stay in hospital was 7,47 days per 
patient. 

Due to frequent changes in troop # locations, no 
systematic follow-up of patients was possible, but about 
ten per cent of the series, accidentally encountered at 
later dates, confessed, without exception, to a period 
of from seven to ten days following discharge from 
the hospital, during which a constant physical weakness 
was observed, and in which any effort was abnormally 
fatiguing. There were no other sequela) noted in the 
series, or in any of the other patients, outside the series, 
who were under treatment. 


Neurological Complications of Relapsing Fever 

By R. B. SCOTT 

(Abstracted from the Lance t, ii, 30th September, 1944, 
p. 436) 

The campaigns in the Libyan Desert yielded cases 
of relapsing fever of a type not previously known in 
Egypt. They were 'due to infection with a strain of 
Treponema recurrejitis, whose immunological a charac- 
teristics have not yet been determined, transmitted by 
the bite of an unnamed argasid tick of the genus 
omithodorus, bearing a close resemblance to O. erraiicm , 
the vector of the Tunician strain of treponema. This 
tick probably inhabited the burrows of desert rodents 
and infection was commonly acquired in caves, slit 
trenches and tombs. 

Characteristic of this fever was the high proportion 
of cases in which the central nervous system was 


invaded. Most descriptions of the disease include the 
comment that nervous sequel® occur and that they are 
more common in the tick-borr\e than in the louse-borne 
fever; but their frequency and variety are not generally 
recognized. This paper is concerned with a small series 
of such cases seen in 1941 and 1942; its observations 
consequently apply to the disease of the north-west 
African coast. It is likely, however, that this reserva- 
tion is not absolute ; the characteristic of Tr. recurrenlis 
are so liable that strains from the same locality, and 
even from different relapses in the same case, may 
show immunological variations. Thus the clinician is 
probably justified in discounting the importance of 
differences of strain and the regarding tick-bome 
relapsing fever as an entity, however, heretical the 
immunologist may consider this view. 

Neurological complications occurred in 9 of 41 cases 
of tick-borne relapsing fever acquired in the Western 
Desert. They arose at various times in the illness but 
were more common after the third week. 

The case fell into three categories : (1) those with 
meningitis, (2) those with signs of focal nervous damage, 
and (3) those combining the features of the first two 
groups. ^ ^ ’ ' ; ,l | 

The cerebrospinal fluid showed a lymphocytic pleo- 
cytosis with a total cell count sometimes as high as 
2,000 per c.mm. 

Treatment with arsphenamine was ineffective. 

The prognosis was hard to assess : some caseg showed 
repeated relapses but the majority recovered completely. 
There are no deaths. 


Dangers of Intensive Alkali Treatment in 
Blackwater Fever 

By B. G. MAEGRAITH 
and 

R. B. HAVARD 

(Abstracted from the Lancet , it, 9th September, 1944, 
p. 338) 

The intensive alkali treatment of blackwater fever 
is dangerous, and the reasons for its introduction were 
unsound. 

The mortality of blackwater fever has not diminished 
since intensive alkali treatment was introduced. 

The administration of alkali in blackwater fever 
should be limited, and where possible, controlled by 
estimation of the alkali reserve. 

„ — . 


Hepatitis after Yellow Fever Inoculation 
Relation to Infective Hepatitis 

By G. M. FINDLAY 
and 

OTHERS 

I. Clinical and pathological findings 

(Abstracted from the Lancet, ii, 9th September, 1944, 
p. 340) 

The clinical symptoms are analysed in. an outbreak 
of hepatitis following the injection of icterogenio yellow 
fever vaccine. 

The latent period varied from 26 to 239 days, with 
an average of 101.5 days. One fatal case occurred 
among 689 patients; the lesions in the liver were those 
of subacute hepatic necrosis. .. , , 

No difference could be detected between the, clinical 
anyd pathological findings in post-inoculation jaundice 
and infective hepatitis. 
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Hepatitis after Yellow Fever Inoculation 
Relation to Infective Hepatitis 

By G. M. FINDLAY , 
and 

f OTHERS 

II. Immunology and epidemiology 
(Abstracted from the Lancet, ii, 16th September, 1944, 
p, 365) 

Possible examples of spread of post-inoculation 
jaundice to contacts who had not been inoculated with 
icterogenic yellow fever vaccine are reported. 

The' incidence of infective hepatitis in childhood and 
adolescence in a sample of British troops has been 
ascertained. From this, evidence has been deduced that 
a previous attack of infective hepatitis gives a certain 
measure of protection against an attack of^ post- 
inoculation jaundice, though the protection is not 
absolute. , , _ , . , 

A complement-fixation test has been developed, the 
results of which tend to show that there is an antigenic 
relationship between the agents responsible for infective 
hepatitis and post-inoculation jaundice. 

Efforts to transmit post-inoculation jaundice to man 
and various animals are described. 

A comparison is made of infective hepatitis and post- 
inoculation jaundice; the conclusion is reached that they 
are due to the same or to very closely allied agents. 


Amoebiasis of the Uterus 

By DAMASO DE RIVAS 

(From the American Journal oj Tropical Medicine , 
Vol. XXIV, May 1944, p. 185) 

Amcebiasis is the term commonly used to indicate 
an infection of the body by unicellular organisms known 
as amcebas. These parasites of which several species 
have been described, commonly are found in the 
gastro-intestinal tract where they may give rise to 
pathological changes. Of special clinical importance is 
Endamoeba histolytica which commonly invades the 
large intestine and is the cause of amoebic dysentery 
also called tropical dysentery or intestinal amoebiasis. 
This parasite may also directly invade the lower part 
of the ileum and appendix and cause appendicitis and 
by metastasis may be carried to the liver and lungs 
and give rise to amoebic abscesses in these organs. 

The case to be reported is that of 'a woman, M. B., 
aged 70 years, who was in a hospital for mental 
disease as a senile case for about four years, she never 
was out of the country. The blood showed a rather 
marked degree of secondary anaemia, pernicious in type. 
Before her death, 27th October, 1942, she had inter- 
mittent attacks of diarrhoea for about six weeks, the 
faces were not examined for parasites. 

There was nothing of importance in the physical 
history of the case that would have had any definite 
bearing on the cause of death except that the physician 
in charge of the case, noticing a rather profuse vaginal 
discharge, on examination found the uterus enlarged, 
the cervix swollen, soft and ulcerated and cancer was 
suspected. 

At the autopsy I did not find any pathologic changes 
of importance to account for the immediate cause of 
death beyond a generalized arteriosclerosis, senile 
changes of the internal organs and a moderate degree 
of hypostatic pneumonia. Next in importance was the 
examination of the uterus for the evidence of cancer. 

Macroscopically the uterus was found moderately 
enlarged and soft. The cervix was swollen, soft, eroded 
and ulcerated and showed several small haemorrhagic 
areas. Microscopical examination of the sections 
showed a subacute ulcerative inflammation, congestion 
s ero- cellular infiltration and granulation tissue, no evi- 
dence of a neoplastic growth was found. On further 
examination, however, quite unexpectedly and to my 
surprise, I detected several round and oval bodies in 
the submucosa below the ulcers and also into the deeper 


layers of the tissues. A more detailed study of the 
sections revealed these bodies to be the vegetative 

rtf TT-m rphtfl hlSttnlllLtCQ,* 


Laboratory and Clinical Trials of Patulin 

By J. M. STANSFELD 

and i 

OTHERS 

(Abstracted from the Lancet, ii, 16th September, 1944, 
p. 370) ^ 

Patulin is bacteriostatic against a wide range of 
Gram-positive and Gram-negative bacteria. Its bacterio- 
static activity is materially reduced by preliminary 
incubation at 37 °C. overnight of dilutions in broth at 
pH 7.4, or by the addition of horse serum. . It is stable 
m solution at pH 6.0 for several months at room 
temperature. 

Toxicity experiments in mice have shown a relatively 
small margin between concentrations which kill the 
animals and those which produce bacteriostasis in vitro , 
Lethal and toxic effects are more readily produced by 
subcutaneous or intrap eritoneal inoculation than by 
intravenous injection. Two experiments in mice 
resulted in failure to cure infections with influenza 
virus A or with Bad. typhosum . 

Controlled clinical trials in the treatment of the 
common cold with patulin have ^shown no advantage 
from the use of this substance as compared with the 
use of a control buffer solution without patulin, nor 
did patulin appear to be of value in the treatment of 
human cases of conjunctivitis. 

These therapeutic trials emphasized the great diffi- 
culty of assessing the effect of treatment in view of the 
lack of real objective signs which, in the common 
cold, can serve as a check of the patient’s subjective 
feelings. A serious attempt was made in the main trial 
of 100 cases to eliminate personal bias, both during 
treatment and in recording results. Neither investi- 
gator nor patient knew whether patulin or control solu- 
tion had been used for treatment, and all results were 
obtained before any. analysis was begun. 

The main trial was carried out on 100 men at a 
recruit establishment during the season of autumn 
colds. Patulin was given to 50 and the control solution 
to 50. The treated and the control groups were com- 
parable as regards age, symptomatology, duration of 
the cold before and after treatment, and the bacteriol- 
ogical findings. Neither the control nor the patulin 
solution appeared to produce any effects which could 
be described as either immediate or dramatic. 

The actual solutions used in the final series of trials 
were tested for bacteriostatic power 9 weeks after 
preparation and after the conclusion of the trials. 
When compared with a freshly prepared solution it was 
found that they retained full activity. 

It had to be concluded that patulin had no 
demonstrable effect on the course of this series of colda 
as compared with the natural evolution of the disease. 


Penicillin for Civilians 

(From the British Medical Journal > ii. 2nd September, 
1944, p. 317) 

The following brief memorandum on the selection of 
cases for treatment with penicillin under the arrange- 
ments for civilians noted in these columns on 19th 

Health* P# ^ beeU issued tlle Ministry of 

. Th e iist of diseases for which penicillin may be used 
is as iouows ; — 

;f l + Y«P2? diti - 0n3 ^ vWc ^ should be admitted to hospital 
peticfflS? W 0therwlse suitable treatment with 

Staphylococcal infections . — Septicmmia. Earlv acute 
Seve 3? carbuncle, <^eraou7 
thrombosis, or any other life-endangering infection. 
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Haemolytic streptococcal , pneumococcal and meningo- 
coccal injections, — Any life-endangering infection 
(septicaemia, pneumonia, meningitis) which has failed 
to respond to adequate sulphonamide treatment. 

Gas gangrene 

2, Conditions deserving special consideration, which 
may be treated if supplies are sufficient : (a) Injuries 
of the eye and infections of the conjunctiva and cornea, 
(b) Sepsis in wounds and burns, (c) Infections of the 
skm resistant to other forms of treatment (sycosis, 
impetigo, etc.), {d) Sulphonamide resistant gonorrhoea, 
(e) Acute empyema and pyogenic infections of the 
pleura as a complication of tuberculosis. (/) Traumatic 
lesions, including compound # fractures of t any bone, 
extensive muscle injuries, facial injuries, injuries neces- 
sitating suture of tendon or nerve, thoracic injuries 
(hsemotliorax), and post-traumatic pneumonias. 

If supplies are sufficient, approved departments and 
hospitals specializing in ophthalmology, neurosurgery, 
thoracic surgery, bums, etc., may be given a supply of 
penicillin. 

3. Conditions which will not be treated are those 
caused by organisms not known to be susceptible ^ to 
penicillin (including rheumatic fever, ulcerative colitis, 
and all other intestinal infections). Bacterial endo- 
carditis and syphilis will also be excluded. 


Clinical Trial of Patulin in the Common Cold 

(Abstracted from the Lancet , u, 16th September, 1944, 
p. 373) 

lyr a large clinical trial of patulin in widely distri- 
buted areas in Great Britain and lasting from the 
beginning of December 1943, to the middle of April 
1944, no evidence was found that patulin is effective 
in the treatment of the common cold. 


The Rh Factor in Feeblemindedness 

(From the Journal o{ the American Medical Associa- 
tion, Vol. CXXY, 26th August, 1944, p. 1193) 

The importance of the Rh factor in foetal erythro- 
blastosis and in unfavourable^ reactions in transfusion 
under certain circumstances is well established. The 
Rh factor in the blood of a foetus where the father 
is Rh positive can lead to the production of antibodies 
in an Rh negative mother, which in turn can destroy 
red corpuscles in the foetus leading to fcetal anamna 
and its consequences. Now a beginning has been made 
in the study of the possible relationship of the Rh 
factor to mental deficiency. Yannet and Lieberman 
found that, in the case of 53 children with mongolism, 
birth trauma and other specific types of feebleminded- 
ness, the distribution of the mothers as to Rh positive 
and Rh negative corresponded closely to the accepted 
normal white average in the United States. In the 
case of 56 children with mental deficiencies of unclassi- 
fied nature, however, 14 of the mothers were Rh nega- 
tive which is more than twice the average for the 
general population. Of these 14 Rh negative mothers 
11 had Rh positive children. While the number of 
cases in this series is too small to have any statistical 
significance, further study on a much larger scale of 
the Rh factor in feeblemindedness seems advisable. 
Commenting on the work of Yannet and Lieberman, 
Cook points out that destruction of foetal blood cells 
by anti-Rh bodies in the blood of mothers may lead 
to serious injury to the fcetal brain from anoxia, 
possibly also in other ways. In fcetal erythroblastosis 
and icterus, degenerative changes in cerebral structures 
(kemicterus) may occur on a large scale The idea 
that the Rh factor may play a role in feebleminded- 
ness turns the attention to the possibility of preventing 
its disastrous effects. It has been suggested that tests 


of the blood for anti-Rh agglutinins in pregnant Rh 
negative women may give warning of the danger of 
fcetal erythroblastosis and thus. facilitate appropriate 
treatment immediately • after* birth. Further develop- 
ments of great interest in the understanding of the 
Rh factor and its effects are foreseen. 


Observations on the Toxicity of Stilbamidine 

By R, KIRK 
and 

A. J. HENRY 

(Abstracted from the Annals of Tropical Medicine and 
Parasitology , Yol. XXXVIII, 30th September, 1944, 
p. 99) 

1. The immediate reactions produced in man i by 
intravenous injection of the diamidines are summarized 
and discussed. 

2. An account is given of certain late toxic effects 
which occurred in cases of kala-azar treated with solu- 
tions of stilbamidine which were not freshly prepared. 

3. Evidence is given that these late toxic effects 
were not due .to stilbamidine per se, but resulted 
because the solution with which the patients were 
injected contained also other substances which have 
been shown to be more toxio for mice than is 
stilbamidine. 

4. The chemical changes which may occur in solu- 
tions of stilbamidine are described. 

5. Some observations bearing on the fate of etilb- 
amidine after intravenous injections into the human 
subject are recorded and their significance in relation 
to dosage and methods of administration of the drug 
is discussed. 


Technique of Lumbar Puncture 

(From the Lancet , ii, 23rd September, 1944, p. 410) 

There ib need for better teaching of the minutise of 
lumbar puncture. Most beginners without much 
practical instruction, can perform the little operation 
after a fashion, but even experienced operators com- 
monly fall into error through faulty technique, 
producing needless distress to the patient, a blood- 
stained fluid relatively worthless for diagnosis, or avoid- 
able trauma to the surrounding parts. There have been 
suggestions indeed that lumbar puncture can cause 
herniation of the nucleus' pulposus. That the needle 
does sometimes penetrate the intervertebral disc is 
demonstrated by Carnegie Dickson’s report of cartilage 
cells in specimens of fluid sent for examination; he 
also found myelocytes and nucleated red cells from 
the bone marrow, 'due to penetration of the vertebral 
bodies. Damage to the intervertebral discs almost 
certainly accounted for the back pain following lumbar 
puncture in 35 cases of meningitis reported /by 
Billington. Munro and Harding, at the B 9 ston City 
Hospital, made an z-ray study of needles in position 
for two-needle myelography. Flexion of the spine was 
not adopted in these patients, for Munro holds that this 
position does not secure more room for the needle 
between the adjoining bones. Of 50 needles studied, 
36 were in such a position that if they had been pushed 
an average distance of 4-5 mm. further m the same 
line they would have penetrated the annulus fibrosus 
— one needle was within 2 mm. of it. Another example 
of avoidable trauma is damage to’ the roots of the 
cauda equina, an accident that may happen 
persistent but incautious efforts are made to strike fluid 
in difficult cases, particularly when an unnecessary 
large needle is used; it may leave a permanent dropped 
foot. The most serious accident of lumbar puncture is 
the introduction of infection, leading to . 
meningitis. Wet sterilization of the needle is often 
to blame. 
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The technique, then, must be thoroughly learnt and 
as carefully followed. The needle should be chosen for 
the particular job. For unansssthetized patients likely 
to make sudden jerks, such as those with purulent 
meningitis, a nickel needle is best because it will bend 
rather than break. For quiet patients a steel needle 
is preferable because it can be made sharper ana used 
in finer sizes. It should be of suitable length, 2 inches 
for infants, 34 inches for stout adults, and of suitable 
diameter, gauge 20 in steel for general use, gauge 22 m 
steel for infants, gauge 17 or 18 in nickel iov violent 
cases. For outpatients the Dattner needle is ideal. It 
consists of an extremely fine inner needle carried in a 
larger one. The outer penetrates as far as the deep 
aspect of the ligamentum subfiavum, whence the fine 
needle is pushed forward to make a minute puncture 
of the theca. Needle points should be sharpened fre- 
quently and their sharpness checked with a lens before 
use. Both needle and manometer should be dry- 
sterilized, The operator should have a dear idea of 
the approximate depth at which fluid will be struck; 
this varies from 5 inch in a small infant to over 
3 inches in some adults. The passage of the needle 
should be under perfect control at every stage, the 
operator's hand being steadied by pressure on the 
patient’s body. The patient should lie on a solid table 
rather than a bed, with the plane of the back exactly 
vertical, and most operators employ the fully flexed 
position. Strict asepsis is required, but face-mask and 
gloves are not essential provided the operator does 
not allow his fingers to stray over any part of the 
needle shaft which may penetrate the skin. The 
operator should be seated. The third lumbar space, 
which lies at the level of the iliac crests, or the fourth, 
is usually employed. In difficult cases the sitting posi- 
tion is sometimes successful, but it cannot be used 
when the fluid pressure has to he measured. The 
local anaesthetic is injected only intraderma lly and 
subcutaneously, or as far as the interspinous ligament 
when a gauge 20 or finer needle is used. 

The skin is pierced with the sharpened point by 
rolling the butt of the needle between finger and thumb. 
The needle is inserted exactly in the midline, in a 
plane exactly at right angles to the plane of the back, 
and with a slant towards the head corresponding to 
the slope of the vertebral spines. It should be felt to 
pass- through the interspinous ligament and down to 
the level of the root of the adjacent vertebral spines. 
Here it may encounter bony obstruction, and at this 
point the assistant forcibly draws up the patient’s knees 
as near as possible to his chin, thus opening the * gate 1 
between the vertebral rings. The needle should now 
be felt to pass through the ligamentum subfiavum. 
From this point until fluid is struck the stilette should 
be removed every two millimetres. The practised 
operator will usually be able to feel the puncture of 
the dura and sometimes, immediately thereafter, of the 
arachnoid. Reid and Carnegie Dickson advise insert- 
ing the needle with the bevel edge in the spinal axis 
so that as it pierces the dura it merely separates and 
does not cut across the main fibres, which run longi- 
tudinally. The small opening thus caused closes again 
as soon as the needle is withdrawn, whereas when the 
bevel cuts across the longitudinal fibres a small hole 
is made through which fluid continues to escape, 
causing low-pressure headache. On no account must the 
needle be pushed right through the theca to injure 
the anterior venous plexus, the commonest cause of 
a blood-stained fluid and one that is avoidable in a 
quiet patient. If the fluid is not obtained, although 
the needle appears to be in the correct position, it 
^tojirawn to Skrn level, the position of the 
patient checked and a fresh start made. The pressure 
of the fluid cannot be estimated, except in extreme 
ky th e rate at which it escapes from the end of 
The manometer must be attached to the 
uf 0 e ^fore even 1 c.cm. of fluid has escaped, and, 

t r !? dm 3' | he patient must be completely 
relaxed with head and legs extended slightly until he 

quite .comfortable and frees from strain If therp 
is a possibility of an intracranial expanding lesion being 


present, remove only 1 c.cm. for estimation of cell, 
globulin and total protein contents; the other teste 
can wait. If the first few drops of fluid are blood- 
stained they should be discarded and a specimen col- 
lected as soon as the fluid runs clear. Except in eases 
of subarachnoid hemorrhage, the blood m the nuia 
should never be greater than a few drops at the 
beginning of the flow. Any greater amount should be 
regarded as a sign that the operator s methods need 
revising. Almost the only contra-indication to lumbar 
puncture is skin sepsis in the lumbar region. Even m 
spinal epidural abscess lumbar puncture ;s permissible 
if insertion of the needle is stopped directly pus is 
encountered. # , . 

Ventricular puncture is sometimes indispensable, but 
it should be performed only by those who are 
thoroughly conversant with the minute anatomy of the 
parts. Cisternal puncture is fraught with danger from 
two sources— when the needle point lies in the cisterna 
magna the distance between it and the medulla 
oblongata is veiy small and the margin of safety exceed- 
ingly narrbw; and abnormal blood vessels in the path 
of the needle just inside the foramen magnum are too 
common and too dangerous to be ignored. Reid urges 
that all necessary information can be gathered from 
lumbar and ventricular puncture, and that, in view of 
its dangers, there is no essential use for cisternal 
puncture. There was a time, in the treatment of 
purulent meningitis by serum, when it was legitimate 
in some cases to nan the risks of cisternal puncture. 
That time has passed, and most will now agree that, 
apart from encephalography, the indications for 
cisternal puncture are Scanty. 


Oliguria in Blackwater Fever 


By B. G. MAEGRAITH 
and 

G. M. FINDLAY ) 

(Abstracted from the Lancet, ii, 23rd September, 1944, 
p. 403) 


The oliguria of blackwater fever may be in part due 
to peripheral vascular atonic collapse with subsequent 
redistribution of intrarenal blood flow and depression 
of glomerular filtration. Blockage of the renal tubules 
does not appear to be the deciding factor. The** 
degenerative _ changes seen in the renal epithelium are 
probably assisted by anoxia resulting from inadequacy 
of the altered circulation. 

The part played by hemoglobin in the production 
of oliguria and anuria in blackwater fever is not 
established. The recorded effects of circulating hemo- 
globin on the kidneys in animal experiments vary with 
the observer, but it has been shown, that large amounts 
of hemoglobin can pass through the kidney without 
inflicting serious damage on the organ. It appears 
likely, therefore, that the kidney lesions seen in black- 
water fever, etc,, are not primarily the result of damage 
due to the passage of hemoglobin. The effects of the 
passage of similar amounts of hemoglobin upon tissues 
already damaged by circulatoiy failure, or by some 
circulating chemical substance, have yet to be 
determined. The haemoglobin may prove to have no 
other effect than that of pigmenting already existing 
casts and necrotic debris. ' s 


1 he cause of the vascular collapse which we believe 
occurs in blackwater fever is unknown. It may be 
the same factor as that which influences the balance 
lytic agent and inhibitor, and so gives rise 
to the excessive red-cell lysis, or it may be something 
y r j erent V Jn any case we consider that one 
ot the fundamental features of blackwater fever is a 
lowering ol the tone of the peripheral vascular system 

“L£r ‘ co“«ps“. “ * ° f «* 

Blockage of the renal tubules with debris and haemo- 

13 * no ^ deciding factor in the 

production of oliguria m blackwater fever. 
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Observation of the reactions of the skin to stroking, 
and of the hepatic vessels at autopsy, suggest that 
peripheral vascular atony is present in blackwater fever, 
anX j ^ • * s ^Sgested that this plays a part in the 
production of oliguria by a redistribution of the renal 
blood flow. 

The changes found in the renal epithelium are 
thought to be due to anoxia. 


The Electron Microscope ; Its Application 
to Medicine 

By G. E. DONOVAN 

(Abstracted from the Proceedings oj the Royal Society 

of Medicine, VoL XXXVII, October 1944, p. 708) 

It is now possible to obtain electron micrographs of 
the location of certain chemical reactions incident to 
the metabolism of the bacterial' cell. The reduction of 
potassium tellurite by C. diphtherice has been studied. 
It has been demonstrated that tellurium crystals form 
in all parts of the micro-organism, in some cases 
puncturing, its walls. A method of selective micro- 
chemical analysis has been developed by taking electron 
pictures of bacteria after exposure to salts of heavy 
metals. The electron microscope has demonstrated 
changes in the bacterial cell brought about by the 
action of germicides and antibacterial substances. The 
recording of the action of germicide agents on individ- 
ual bacterial cells is a promising field of application of 
micro chemical analysis. 

Electron micrographs of bacteria have been published. 
The Myobacterium Lnbercidosis horrvinis shows that its 
cell wall appears to be very delicate. Many small 
dark granules appear throughout the field and, in 
particular, adhering to the cell wall. Large black 
granules are shown within the protoplasm. A strain of 
Fuso -bacterium shows dense areas, but in contrast to 
that of the tubercular bacilli the dense areas are not 
localized in definite circumscribed granules. Mono- 
trichates, for instance, Vibrio schuylkilliensis, show a 
cell wall. Definite circumscribed , granules are again 
seen with the protoplasm. The flagella of monotrichates 
— for example, vibrios — are on the whole wider in 
diameter than those of peritrichate and lophotrichate 
species. Unstained diphtheria bacilli show* definite polar 
bodies. Treponema pallidum appears to have flagellate 
processes at various points along its course. The 
morphology of Leptospira icier o-hcemonhagiee and 
L. canicola has been investigated. 

If suspensions of streptococci are subjected for a short 
period of sonic vibrations some of the cells are cyto- 
Jyzed. These bacteria retain their original outline, but 
become transparent to the electron beam, appearing as 
pale grey bodies and contrasting strongly with the 
opaque normal cell. B. subtillis , after subjection to 
sonic vibrations, shows the flagella to be continuous 
with the cell wall, 

The combination of antibodies with flagellar and 
somatic antigens has been demonstrated by the electron 
microscope. It has long been known that the bacterial 
cell wall and flagella of organisms such as the bacilli 
of typhoid and paratyphoid are altered by the deposi- 
tion of antibodies, and the combination of antibodies 
and antigens at bacterial surfaces has also been shown 
by quantitative analytical methods. These sensitized 
surfaces have now been examined under the electron 
microscope, and, as a result of the deposition of homo- 
logous antibodies upon them, the walls are found to 
become opaque, and less clear-cut in outline. The 
flagella become thicker, but less sharp and less uniform 
in outline, and they tend to coalesce. ^ 

The various viruses differ greatly in size, although 
each kind of virus is itself very uniform in size. During 
the last decade, a few of the viruses which attack 
plants have been isolated. Although they differ from 
each other in stability and analytical composition, all 
those purified have been shown to consist solely of 


nudeoproteins of high molecular weight. These viruses 
seem to be a connecting link between living and non- 
living matter. They are actually protein molecules 
possessed of certain definite biological activity.. On the 
other hand, there are viruses, that of vaccinia, for 
example, and all the Rickettsia disease agents, which 
are very much larger, and cannot be regarded as single 
molecules. The larger viruses appear to be true micro- 
organisms which can only live a parasitic existence. One 
of the first viruses to be photographed under the 
electron microscope was that of tobacco mosaic, and 
it at once confirmed the suggestions, based on other 
methods, about the size and shape of t his virus. It 
was a .long rod about 300 mg. Particles of tobacco 
mosaic virus appear in purified form as discrete rod-iike 
units with a tendency to side-to-side and end-to-end 
aggregation. The electron microscope has also been 
used in the study of the virus of tomato bushy etunt. 
The reaction between tobacco mosaic virus and its anti- 
serum has been studied by means of the electron 
microscope. This instrument has been used in the 
investigation of the morphological structure of the 
virus of vaccinia. The elementaiy bodies of vaccinia 
are rectangular shaped, resembling a brick, and contain 
five areas of condensation, and are somewhat like the 
five spots of a dice. Sharp and his colleagues have 
employed the electron microscope in their investiga- 
tions of western strain equine encephalomyelitis virus. 
Taylor and his associates have used this instrument on 
the eastern strain equine encephalomyelitis virus. 
Studies have been published on the nature of the virus 
of influenza with particular reference to the dispersion 
of the virus of influenza A in tissue emulsions, and in 
extra-embryonic fluids of the chick. The size of the 
infectious unit in influenza A has been investigated. 
This instrument has been employed on the morphol- 
ogical structure of Rickettsia. It has also been used 
in studies on the papilloma virus protein. 

Studies of bacteriophages disclose an extremely con- 
stant and characteristic sperm-like appearance with a 
round head, and a much thinner tail; in many micro- 
graphs the head is filled with, a dense internal structure. 
These are absorbed to their specific micro-organisms’ 
by head or tail, and after contact Ifc is possible to 
observe extensive damage of the bacterial cell. These 
results are interesting, as some years ago the bacterio- 
phage was looked upon by some workers as of macro- 
molecular nature. The discovery of such constant and 
detailed information is of interest also to geneticists, 
for genes are thought to be macromolecular entities. 
The Bperms of the ram and bull, being extremely flat, 
lend themselves to examination and have already come 
under observation. 

The electron microscope is of value in histological 
research. It has revealed characteristic cross-striations 
in collagen fibres and the effects of various physical 
and chemical conditions on the fibres have been investi- 
gated in a search for further knowledge of the mole- 
cular structure of collagen. To entomologists, this 
instrument shows hitherto unseen structures, and it 
allows the accurate measurement of those already recog- 
nized. The trachea, trachioles, air sacs, wing scales, 
and cuticle have been examined, and experiments on 
the mode of penetration of the cuticle by non-volatile 
oils serve as an example of future useful applications. 

The foregoing are only some of the many fields in 
which an electron microscope is useful. 


Massive Arsenotherapy for Syphilis 

(Abstracted from the Journal oj the American Medical 
Association , Vol. CXXVI, 28th October, 1944, p. 654) 

1. Thb therapeutic results in a group of 4,351 
massive arsenical treatments for syphilis have been 
studied. 

2. It was found that the best results (excluding the 
highly reactive slow intravenous drip administration of 
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neoarsphenamine) followed the use of multiple syringe 
injection of mapharsen combined with typhoid vaccine. 

3. The most effective massive arsenotherapy yields 
85 to 90 per cent of satisfactory’ results in primary 
syphilis and 70 per cent in secondary syphilis. 

4. About 5 to 6 per cent of the primary cases 
relapsed and 10 to 13 per cent of the secondary cases. 

5. Patients treated when the titre of t the Kahn 

quantitative test on the blood was 20 units or below 
experienced more frequent satisfactory results and 
fewer clinical relapses than did cases with a titre than 
20 units. . 

6. Results were slightly better among patients 
receiving larger doses of arsenicals than among those 
receiving smaller doses. 

7. The administration of bismuth during the period 
of treatment appeared to improve the results obtained. 

8. The following differences in response to treatment 
were noted : Patients over 25 years of age responded 
better than those under 25; males responded better 
than females; whites responded better than non-whites. 

9. Least satisfactory results to treatment were 
obtained among young non-white females. 

10. Acute encephalopathy was observed in 7.1 per 
thousand treatments. Of these 3.2 per thousand were 
fatal and 3.9 per thousand were followed by recovery. 
No difference could be demonstrated between treat- 
ments with regard to the frequency of this type of 
reaction. 


The Use of Penicillin Pastilles in Oral 
Infections 

By A. B. MaoGREGOR 
and 

D. A. LONG 

(Abstracted from the British Medical Journal, ii, 
25th November, 1944, p. 686) 

Penicillin included in a pastille under suitable 
conditions of manufacture is liberated in the mouth 
in an active form. The concentration in the mouth, 
can be maintained and the pastille kept for a period 
of at least three months without appreciable deteriora- 
tion or los3 of efficiency of the penicillin. It is simple 
to use and is well tolerated even by children, (The 
youngest patient receiving pastilles was aged 5.) 

Acute ulcerative gingivostomatitis (Vincent's type) 
can be treated more simply and more quickly with the 
use of penicillin pastilles than by any other method. 
In addition, the loss of tissue caused by the more usual 
treatments with caustics and eschar otics can be avoided. 
It is not suggested that gingivectomy or other 
procedures to eliminate the gum pockets and stagnation 
areas will not be necessary at a later date, since, while 
these pockets and areas remain, the possibility of recur- 
rent infection is always present. The treatment 
described is advocated in the acute stages, and the fact 
that no recurrences have been seen over a period of 
three and a half months suggests that immediate recur- 
rence^ unlikely. In view of the fact that intravenous 
arsetdcals are still widely employed in the treatment of 
the disease in spite of much evidence to show that 
it is ineffective, we consider that it is worth drawing 
attention to the fact that three of our most severe 
cases have been undergoing treatment for syphilis with 
injections of bismuth and intravenous arsenicals. 

. Patients with acute hsemolytic streptococcal tonsillitis, 
including four with scarlet fever, seemed to respond 
clinically to treatment with pastilles. The effect on 
the throat flora appeared to be rapid, but, even so, a 
larger series of cases is necessary before any final 
conclusions can be drawn. The early disappearance or 
reduction in numbers of haemolytic streptococci in the 
tnroat after treatment had started suggests that the 
nak of droplet infection is greatly reduced, and we 
regard this point as of importance epidemiologically. 


The treatment of throat carriers of hsemolytic strepto- 
cocci proved disappointing, as was anticipated. 
Nevertheless, it is of interest that they became negative 
while undergoing treatment,- and m the case of the 
3* JncnM I* or! fhis fnc.t nrnveri of DractlC&l 


In the small series of patients so far treated it 
appeared that surgical conditions of the mouth and 
throat could be kept free from pathogenic organisms 
during administration of the pastilles, with marked 

s 3 r mptomatic relief. . , ,, 

On bacteriological grounds faucial diphtheria should 
be an indication for treatment with penicillin pastilles. 
Unfortunately, we have as yet been unable to obtain 
suitable cases, but it is hoped to publish these results 
later in a fuller report. 


New Drug Active in the Chemotherapy of 
Experimental Gas Gangrene 

By D. G. EVANS 
and 

OTHERS 

(Abstracted from the Lancet , ii, 21st October, p. 523) 

Two new drugs, p-methylsulphonylbenzamidine 
hydrochloride (V1S7) and p-methylsulphonylbenzyl- 
amine hydrochloride (V335), have been synthesized and 
found to have a potent local chemotherapeutic action 
in experimental gas-gangrene infections in guinea-pigs. 
Their action is not inhibited by p-aminobenzoic acid. 

An extended study of V187 has demonstrated its 
effectiveness against Cl. wclchii, cedematiens and s&pti- 
cum infections. It is well tolerated when given intra- 
muscularly in therapeutic doses. In vitro and in the 
mouse, V187 is as effective against sulphanilamide- 
resistant streptococci as it is against a sulphanilamide- 
sensitive strain. 

In guinea-pigs^ V187 is rapidly absorbed and excreted 
after intramuscular and in traperitoneal administration. 
Given orally, it is but poorly absorbed. 


Death Due to Estivo-Autumnal Malaria 
A Resume of One Hundred Auitopsy Cases 
1925-1942 

By B. H. KEAN 

and 

J. A. SMITH 

(Abstracted from the American Journal oj Tropical 
Medicine , Vol. XXIV, September 1944, p. 317) 

1. The record of 100 patients who died of estivo- 
autumnal malaria and upon whom autopsies were 
performed at the Board of Health Laboratory, Gorgas 
Hospital, Ancon, Canal Zone, between 1925 and 1942 
were reviewed. One and six-tenths per cent of all 
autopsies (6,214) performed during that period were 
on patients who died of estivo-autumnal malaria. 

2. Deaths occurred in all months, although question- 
able peaks in May-June and December- January were 
present. 

3. Of 39 Panamanians in the series, 34 were children 
of 10 years or younger. 

4 ‘ J 1 ? 6 duration of symptoms before hospitalization 
varied from four and one-half hours to twenty-one days. 
Twenty-three patients had symptoms of not more than 
one day before hospitalization and yet they died. 

5* The degree of parasitization of the peripheral 
blood was not a wholly adequate index of the serious- 
ness of the illness since 12 patients with light infections 
died within twenty-four hours of admission despite 
heavy treatment with quinine. . 
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'6. Some of the classical signs and symptoms of 
malaria such as chills, headache, vomiting, palpable 
liver, and spleen were absent in one-third to one-half 
of the patients. 

7. The clinical and pathological changes which have 
been described in shock were recorded in one-third of 
the patients upon whom classification of the type of 
death was possible. 

8. No^ correlation between cerebral malaria as 
noted clinically and cerebral plugging as recorded at 
autopsy was apparent in our material. 

9. Two case reports illustrating the occurrence of 
shock in patients with malaria were presented. Anti- 
shock measures were believed to have saved the life 
of one patient. 


The Biosynthesis of Riboflavin in Man 

By V. A. NAJJAR 
and 

OTHERS 

(Abstracted from the Journal of the American Medical 
Association , Vol. CXXYI, 7th October, 1944, p. 357) 

1. Twelve experimental subjects, t placed on an 

experimental diet of purified vitamin-free foods, in 
which only supplements of, pure vitamins were given, 
subsisted for a period of twelve weeks on ^ a diet 
containing between 60 and 90 micro grams of riboflavin 
per day. . . 

2. The excretion of riboflavin in the urme, after a 
preliminary drop, tended to remain constant at a value 
roughly twice that of riboflavin intake. The faecal 
excretion remained unaffected at a level of five to Bix 
times the intake, a phenomenon which can be attri- 
buted to synthesis or by the intestinal bacteria. 

3. An attempt to inhibit the biosynthesis of ribo- 
flavin by the intestinal bacteria by; the administration 
of succinylsulfathiazole for a period of four weeks 
met with no success. 

4. The conclusion is drawn that riboflavin mayjnot 
be a dietary essential under all conditions. The condi- 
tions in which it may be effectively synthesized in the 
intestine remain to be defined. 


Reviews 


R08E AND CARLESS’ MANUAL OF SURGERY.— By 
Cecil P. G. Wakeley, C.B., D.Sc., F.R.C.S., F.R.S.E., 
F.R.S.A., F.A.C.S., F.R.A.C.S., and John B. Hunter, 
M.C., M.Ch., F.R.C.S. Seventeenth edition In two 
volumes. Volume XX and 840, Volume II, S26. 
With 30 plates and 1,100 Illustrations. Ballliere, 
' Tindall and Cox, London. Price, 36s. 


This book is a very old and^ dear friend to many 
members of the profession. Originally published nearly 
50 years ago it has been revised and rewritten several 
times and is now in its 17th edition. It has maintained 
its place as possibly the best book of *? r 

students and practitioners. The title of the book, 
however, raises the question : when does a 
cease to be a m&nuab-or a handbook? We do not 
see how any work of 1766 pages in two volumes can 

be called a manual. # . ,, 

Most of the book in its present form is the work 
of C. P. G. Wakeley and J. B. Hunter but of the 
fifty-one chapters eight are written by others, five by 
V. E. Negus and one each by Yemon Hall, E. Holland, 
Bishop Harman and Sir Frank^ ConnoT. 

The preface to the 17th edition states : 
has been revised but not as thoroughly as we should 


have liked war time activities and conditions having 
made a more thorough revision difficult. In spite of 
the difficulties, it does seem a pity that a book pub- 
lished in 1944 should contain only nine brief references 
to the use of sulphonamides and no reference what- 
ever to their use in abdominal surgery. More -might 
have also been made of the use of blood transfusion 
in surgery. Other matters which have recently come 
to the fore are hardly dealt with adequately. The 
difficulty is in these da^s not only that of authors and 
writers being engaged in war activities, and that of 
difficulties in paper and printing, but also that caused 
by the fact that knowledge is growing so rapidly that 
in certain respects many books are out of date before 
they are published. 

It is expected that the next edition of this book will 
be much more thoroughly revised and brought up to 
date. 

. The book is most excellently produced for a war 
time publication, and it contains 1,100 illustrations, 
most of them are excellent. 

PYE'S SURGICAL HANDICRAFT.— Edited by 

Hamilton Bailey, F.R.C.S. (Eng.). Pp. 628 plus 

xl. Fourteenth Edition. 1944. John Wright and 

Sons Ltd., Bristol. Price, 2Bs. 

This book first published 60 years ago, now in its 
fourteenth edition, is better than ever. The principal 
changes between this and the previous edition of 1942 
are the inclusion of a large number of new illustrations 
of technical procedures, and these illustrations have 
enabled the editor to devote less space to the descrip- 
tion of the procedure illustrated. Detailed review is 
impossible and unnecessary. The 604 pages of this 
book contain a mass of information clearly and interest- 
ingly presented and well illustrated. The book is 
essential to medical students and "to budding surgeons,' 
and even experienced surgeons will find much of value 
in it. 


THE SURGERY OF ABDOMINAL TRAUMA.— By 
Geoffrey E. Parker. Pp. 120. J. and A. Churchill, 
Ltd., London. Price, 10s. 6d. 

This little book is based mainly on a personal study 
by the author of 94 cases of abdominal wounds in the 
Mediterranean zone. It includes a chapter on diag- 
nosis, one on pre-operative treatment and resuscitation, 
one on general operative considerations and a longer 
chapter on technique of the repair of the abdominal 
viscera; a short chapter of 7 pages on statistics and 
53 pages of case notes. The booklet is full touches 
based on recent practical experience and the discussion 
of the cases is refreshingly frank; failures and mistakes 
are fully admitted. 


HANDBOOK OF DIAGNOSIS AND TREATMENT OF 
VENEREAL DISEASES.— By A. E. W. MoLachlan, 
M.B., Ch.B. (Edln.), D.P.H., F.R.S. (Edln.). 
Pp. 364 plus vlll. E. and S. Livingstone, Edin- 
burgh. Price, IBs. 

In the preface, the v T ar time increase in venereal 
disease is discussed and the importance of sound clinical 
instruction of under-graduate and post-graduate students 
for whom this book is intended is stressed. The book 
fills this purpose admirably. It contains 159 illustra- 
tions some of them being in colour. The use of the 
sulphonamides in treatment is fairly fully discussed but 
penicillin does not seem to be mentioned. An admir- 
able booklet but with the present rapid developments, 
one that may quickly need revision. 


THE MODERN TREATMENT OF SYPHILIS. — By 
Joseph Earle Moore, M.D. Pp. xll and 717. 
Second Edition. Third printing, 1944. BallJIire, 
Tindall and Cox, London. Price, 38s. 6d. 

This book published in 1933 is now in the ^ third 
printing of its second edition. In the last printing in 
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The incidence 'of asthenia and malnutrition demands a pre- 
paration of proved tonic powers which is admirably provided 
in Waterbury's Compound. The intake of this preparation, 
which comains as its components products obtained by the 
enzymatic action of pancreatic ferments on cod liver oil, 
livers and spleens, malt extract and hypophosphites, results in 
the stimulation of physical vigour and disappearance of the 
signs of inanition. Waterbury's Compound is agreeable to the 
palate and is suitable for administration to patients of all ages. 
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To-day, Agarol Compound, a pleas- 
ant, mildly-acting, mineral oil evacu- 
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nauseous purgatives. Mild enough 
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yet sufficiently active in requisite 
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and of the aged. 

Agarol is as useful for the relief of 
acute constipation as it is for the cor- 
rection of chronic intestinal stasis. It 
contains a sufficient dose of phenolph- 
thalein to encourage peristalsis and 
secure complete bowel evacuation. 
It does not contain sugar, alkali, or 
alcohol. 
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May 1943 two new chapters appeared; one on intensive 
arsenotherapy of early syphilis and another on venereal 
disease control in the army. This large book of 
625 pages is obviously not intended for the student or 
the ordinary practitioner but for specialists on the 
subject, or as a book of reference. It is an exhaustive 
discussion on the subject and each chapter is followed 
by an extensive bibliography. As with other books 
on this subject one surmises that new revised editions 
may soon be needed. 


VARICOSE VEINS, HAEMORRHOIDS AND OTHER 
CONDITIONS : THEIR TREATMENT BY INJEC- 
TION. — By R. Rowdert Foote, M.R.C.S., L.R.C.P., 
D.R.C.O.G. Pp. vlH and 128. H. K. Lewis and 
Co., Ltd., London. Price, 12s. 6d. 


This excellently written and produced booklet of 
115 pages by the physician in charge of the Injection 
Clinic of the Royal Waterloo Hospital gives a very 
good account of this form of treatment, its applicability 
and its limitations. The book however deals not only 
with injection treatment but with operative treatment 
of varicose veins; the chapter on operative treatment 
has been written by Rodney Maingot; this chapter 
condemns the procedure of percutaneous and subcuta- 
neous ligation which was first used in the eighteenth 
century and which various recent ^ workers have 
attempted to revive. High open ligation with subse- 
quent injection, the patient being ambulatory six. hours 
after an operation, is strong^ advocated. There is also 
a chapter on varicose ulcers and an appendix on 
elastoplast bandages. An excellent little book. 


textbook of moderate length for students and general 
practitioners. In spite of the war, it is still well printed 
on good paper and is easy to read. It is profusely 
illustrated with 371 photographs, drawings and coloured 
dates 

One excellent feature. of the book is the arrangement 
of the anatomical and physiological descriptions. The 
anatomy and physiology are placed at the commence- 
ment of each chapter instead of being- done m toto 
at the beginning of the book.. 

There is a chapter on tropical ophthalmology, winch 
will be useful to students in India. Mention of 
' epidemic dropsy glaucoma ’ and ‘ epidemic _ super- 
ficial punctate keratitis’ might be included m this 
chapter. In the chapter on glaucoma the term 
' congestive or inflammatory' is used. It would seem 
that the word ' inflammatory 9 should be dropped as it 
is confusing to the student when trying to understand 
the difference between acute congestive glaucoma and 
iritis with secondary tension. In the chapter on ocular 
therapeutics it would be easier to remember doses if 
all examples of drops and ointments were given aa 
made up to one ounce instead of showing them up in 
varying quantities. 

The present edition has been brought up to date 
by additions on the use of the sulphonamides and 
penicillin in ophthalmology, vitamin B 2 and the modem 
view of malignant melanoma of the choroid. 

The book can be thoroughly recommended, 

E. J. S. 


AIDS TO CLINICAL PATHOLOGY.— By David Haler, 
M.B., B.Sc. (Hons.). Pp. vltl and 358, 21 Illustra- 
tions. BaHIlere, Tindall and Cox, London. Price, 8s. 

The scope of this book is best explained in the 
preface : 

( This small textbook is intended to be used by 
students and others interested in laboratory work. It 
attempts to give techniques which have been found to 
work in actual laboratory practice. As far as possible 
alternative methods are described for most estimations. 
No attempt has been made to cover some of the more 
refined hematological procedures, neither has any 
detailed attention been paid to the care of animals nor 
to streptococcal grouping. 

The book as it stands is a combination of the old 
" Aids to Pathological Technique ” with the Aids to 
Practical Pathology” and I have tried to maintain 
the good points of both volumes/ 

The author appears to have adequately attained 
these objects and has produced a most useful little 
book of such a size that it can be easily slipped into 
the pocket. 


HALE WHITE'S MATERIA MEDICA, PHARMACY, 
PHARMACOLOGY AND THERAPEUTICS. — Revised 
by A. H. Douthwalte, M.D., F.R.C.P. Twenty- 
sixth Edition. 1944. Pp. 594 plus ix. J. and A. 
Churchill Ltd., London. Price, 14s. 

Tnrs book, now in its 26th edition, has been 
thoroughly revised, and it now contains information 
on sulphonamides, anticoagulants, hormones, and 
penicillin. It also contains references to the important 
druga described in the 5th and 6th addenda to the 
British Pharmacopoeia. On the whole, a most excellent 
book but some of the sections on the therapeutics of 
tropical diseases need revision by writers with first- 
hand knowledge of the subject. 


A MANUAL OF DISEASES OF THE EYE.— By Charle 
H. May, M.D., and the late Claud Worth. Ninti 
Edition revised by M. L. Hine, M.D. (Lond ) 

Cox London 9 '^ 194 £ Bai,,iSrc ’ Tindall an 
Price, ,es. d Pf> ' V ' P US S3S - "'lustratec 

J HK k°°k was first published nearly forty years act 
and maintains its deserved' popularity as V stanla^ 


REVELATION OF CHILDBIRTH : THE PRINCIPLES 
AND PRACTICE OF NATURAL CHILDBIRTH. — By 
G. D. Read, M.A., M.D. (Camb,). 1943. Second 
Edition. William Heinemann Medical Books 
Limited, London. Pp. x plus 248. Illustrated with 
6 plates. Price, 21s. 

'Revetation of Childbirth * by Dr. Dick Read is 
described on the cover as a book for every expectant 
and prospective mother but it should be read by all 
members of the medical and nursing professions who 
undertake midwifery practice. Several chapters in the 
book have in fact been written primarily for medical 
men and women. 

Dr. Read's premises is that pain is not. a normal 
accompaniment of a physiological process and that pain 
therefore seems out of keeping with the laws of Nature 
in a process so vital to the survival of the race as 
reproduction. 

Dr. Read's early scientific training gave him an 
interest in 'the influence of the sympathetic nervous 
system upon the activities of the viscera, the inter- 
pretation of painful stimuli, the visceral reactions to 
emotional states \ which he has used to good purpose 
in interpreting the problem of pain during confinement 
in indicating how pain can be eliminated. 

The book is stimulating not only because of the 
success which has attended the methods advocated, but 
because of the evidence it affords of questioning much 
of the accepted teaching of past generations, the 
deductions made from acute and careful observation 
of the phenomena, of labour, and the indication of new 
fields for exploration and investigation in the achieve- 
ment of painless childbirth and radiant motherhood. 

J. M. O. 


■ "" ucifCLvrmtwi Ut* THE GHIL 

J® UID ”® R 5 PARENTS, TEACHERS, STUDEN' 
AND OTHERS. — By Agatha H. Bowley, Ph. 

tSLh d"* E> and s - Llvlngstoi 

Edinburgh. Pp. xvl plus 184, with 84 photograpl 
Price, 8s. 6d. Postage, Bd. pnorograpi 

fvn™ H +L NatUI x I i 3D ^! lopiI J ent of the Child ’ is writ { 
!i Pedologist's point of view. It deals mail 

of * th rhfbT* £ P ™ b° f character and personal 
?\ * C i j thou gh the c * ose linkage of physical a 
intellectual development naturally necessitate* attenti 
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being given also to these aspects particularly in infancy 
and the pre-school years. 

Very few books written for the layman trace the 
social and emotional development of the child from 
birth to adolescence and the bird’s eye view which the 
book gives is valuable. The ground covered is wide 
and the treatment therefore thinly spread but there 
are good lists for further reading at the end of*each 
chapter. 

A number of technical terms are used throughout the 
book which may cause difficulty if the glossary placed 
at the end is not noticed early by the reader. 

The book aims to increase the general psychological 
knowledge of parents and teachers and to help them 
better to understand the children under their care; it 
admirably achieves its purpose, and can be safely recom- 
mended, as sound introduction to the fascinating study 
of the child’s social development, and to the manage- 
ment of the difficult child. 

A chapter on children and the war has been added to 
this second edition of the book first published in 1942. 

J. M. 0. 


STRUCTURE AND FUNCTION AS SEEN IN THE 
FOOT. — By Frederic Wood Jones, D.Sc,, F.R.S., 
F.R.C.S. Pp. iv and 330, 160 illustrations. 

Bailllere, Tindall and Cox, London. Price, 26s. 

Professor Jones recently published a book on the 
1 Principles of anatomy . as seen in the hand \ This 
volume on the foot is in some way a supplement to 
the one on the hand. These books and the other 
writings of this author are characterized by a desire 
to get away from the anatomy . of the dead to the 
structure and function of the living, by an original 
and interesting approach to the subject, and by lively 
and interesting presentation. These points are well 
illustrated in the book under review* 

After a lively but brief introduction followed by a 
discussion of the principles of anatomical terminology 
in which the author expresses ^ the view that much 
present terminology is quite irrational, there follow 
chapters on the foot in phylogeny, in ontogeny, chapters 
on digital formulae and metatarsal formulae. These 
formulae relate to relative sizes of the digits and the 
metatarsal bones; then follow chapters on external 
characters including flexure lines, cleavage lines, 
papillary ridges, and hair. In the subsequent chapters 
are discussed the fasciae and bones, accessory bones, 
sesamoid bones, joints, extrinsic and intrinsic muscles 
and their action, tendons, tendon sheaths and bursae, 
the arches of the foot, the innervation of the foot and 
the vascular channels. The book is illustrated by 
150 line drawings. Each chapter is followed by a 
brief list of suggested references for further reading. 
Any detailed review of this book is out of the question. 
The author has succeeded in giving a most interesting 
and stimulating account of structure and function 
as seen in the foot. This is a book which- can be 
etrongly recommended to students of anatomy and to 
surgeons. 

J. L. 


40 and 60 yearn of age. About 30 per cent of the 
patients had schizophrenia including dementia praecox, 
next in order came those with paranoid states, mental 
deficiency, neurosis and psychoneurosis, maniac depres- 
sion, etc. The predisposing causes were stress of 
military service, worries, heredity, etc., but in a good 
many cases the causes could not be ascertained. During 
the year, electric shock therapy was employed and most 
encouraging results were obtained in psychoneurotics. 

1 The method > is technically effective, simple and no 
fear or hostility in the patients/ Formerly chemical 
methods were employed, but the chief drawback was 
a feeling of horror and apprehension • by the patient 
during the few seconds between the injection and 1 
unconsciousness. ■ 


THE PASTEUR, INSTITUTE OF SOUTH INDIA, 
COONOOR. ANNUAL REPORT, 1943-44 

Anti-rabic treatment was given to 13,280 patients at 
the institute and the subsidiary treatment centres, and 
in addition, routine laboratory examinations were 
carried out on a large scale. The study of the parasite, 
originally found in the ^ mid-brains of guinea-pigs 
experimentally infected with rabies street virus, was 
continued; it appears to be a protozoon and may be 
connected with the aetiology of rabies. The Negri 
bodies may represent a stage in the life-cycle of the 
parasite. An investigation is in progress on tropical 
eosinophilia; the findings so far do hot support the 
existing theories about its aetiology, ixi. environmental, 
allergic or leukaemia, but support the possibility of an 
infection being responsible for the syndrome. 

Work carried out by the Nutritional Research Labo- 
ratories included (1) analysis of foods, chiefly with 
reference to vitamins, (2) animal experiments ; massive 
doses of vitamin C had no effect on fluorine poisoning 
in rats, thus failing to support the conclusions of Pandit 
and his colleagues that lack of this vitamin is a contri- 
butory factor in the causation of chronic fluorosis in 
man. Experiment was made to find out whether rat a 
which do not normally require vitamin C synthesize 
it in their intestine. Sulfasuxidine which destroys 
intestinal flora was given 1 6 rats fed on a diet complete 
except for vitamin C, but no evidence of its deficiency 
was found in the animals. (3) Clinical investigations. 
A type of nutritional diarrhoea marked by glossitis and 
histamine-fast achlorhydria responded well to the 
injections of nicotinic acid. Study of the relationship 
between dental caries and fluorosis, and investigations 
on infantile beri-beri are proceeding. 


Correspondence 


Abstracts from Reports 


REPORT OF THE EUROPEAN MENTAL HOS- 
PITAL AT RANCHI, FOR THE PERIOD, 1ST 
APRIL, 1943, TO 31ST MARCH, 1944 


During the year the number admitted was 121 
(91 males and 30 females), which with the previous 
veart ‘remaining’ totalled 390. Of the new admis- 
sions, 94 were between 20 and 40 years, and 20 between 


COMPLEMENT FIXATION TEST FOR . 
KALA-AZAR 

Sir, — I am glad to see, in October 1944 issue of the 
IM.G., that Dr. P. C. Sen Gupta, by reporting the 
results of a very large number of complement fixation 
tests, carried out according to the technique originally 
described by Greval, Sen Gupta and -Napier C Indian 
/. Med. Res., 27, 181), confirms the findings of those 
workers that the reaction is more specific for kala- 
azar than any other disease. The establishment of 
the value of the test in the diagnosis of early cases ^ 
when all other laboratory tests, except sternal puncture, 
are still negative is particularly significant. Dr. J. Lowe, 
in the same issue, rightly stresses the value of the test 
in the early diagnosis of kala-azar, The value of the 



April, 1945] 


SERVICE NOTES 


239 


test has now been established beyond doubt and must 
take precedence over all other laboratory tests. y 
You, Sir, in your leader say that ‘so far no persons 
name has yet been attached to this test, and it would 
appear better not to attach a person's name .. I do 
not agree with you. The value of the test is now 
fully established and .it would be graceful to give 
credit to the original workers who described the tech- 
nique and indicated its value in the diagnosis of 
kala-azar. The matter of precedence in this case is 
easily established. The first paper to be published 
which described a technique and- definitely showed that ■ 
the test was more specific for kala-azar than for leprosy 
or any other disease, was by S. D. S.* Greval, P. C. 
Sen Gupta and L. E. Napier — Indian J . Med. Res., 27, 
181 (received for publication on 17th February, 1939). 
.Before this two papers had appeared, first by S. D. S. 
Greval, J. Lowe and R. Bose, Indian J. Med. Res., 26, 
843 (received for publication on 8th September, 1938), 
the second by J. Lowe and S. D. S. Greval in the same 
issue of Indian J . Med. Res., but received for publica- 
tion on 12th September, 1938. But' both these papers 
were concerned with the use of the complement fixation 
test in the diagnosis of leprosy and both sets of authors 
merely observed kala-azar as an interfering disease 
making the test non-specific for leprosy. Thus it was 
only after Greval, Sen Gupta and Napier published 
the paper referred to above that the value of the test 
in kala-azar was brought out in a definite manner, and 
a suitable technique for this test was described. 

Therefore, Sir, in the best traditions of science the 
test should be named as Greval, Sen Gupta and 
Napier test. 

Your obedient servant, 

S. S. SOKHEY, 

LIEUTENANT-COLONEL, I.M.S. 


Haffkine Institute, 

■ Bombay, 

15 tk January , 1945. 

[Editorial note .- — It is good to have Colonel Sokhey's 
generous acknowledgment of the value of this work 
done in the School of Tropical Medicine, Calcutta; 
as one of the workers involved, the editor comments 
on this letter with diffidence, but the letter does appear 
in some way's misleading. 

The editorial note quoted by Colonel Sokhey was 
written partly because it had been suggested that the 
editor's name should be attached to the test. To this 
the editor objected on the grounds stated below, 
although he personally did initiate this work on com- 


plement fixation in Indian kala-azar with W.KJL 

a °The°basis of the test was and is the work reported 
by Greval, Lowe and Bose, and by Lowe and Greval 
mentioned by Colonel Sokhey. This work, which was 
planned to include a check of Bier's report of positive 
findings in kala-azar, . was initiated in the, # Leprosy 
Department and carried out in collaboration with 
Colonel Greval. The work clearly indicated that with 
W K JK. antigen, complement fixation by the technique 
described was seen more constantly and in higher titre 
in kala-azar than in any other disease tested; also that 
positive results were seen early in the disease while 
in leprosy this was not so. Moreover, these findings 
in kala-azar were not incidental as Colonel Sokhey’s 
letter would imply. The work was planned to cover 
kala-azar. 

The later paper of Greval, Sen Gupta and Napier 
reported modifications of technique designed to increase 
specificity by diluting the serum, and later papers still, 
notably those ofi Sen Gupta, established firmly its diag- 
nostic value. Actually, in most recent tests, the tech- 
nique described by Greval, Sen Gupta and Napier has 
been used, but the antigen has been prepared by the 
WICK, method in the Leprosy Department of the 
School from the Stefansky bacillus and not the tubercle 
bacillus, as reported by Dharmendra and Bose of that 
department. Moreover, recently experiments have been 
made with a modified technique and a paper on this 
subject by Sen Gupta will shortly appear in our pages. 

* Thus the test is the outcome of the original work 
of Bier in South America, and of the later work of’ 
several workers in three different departments of the 
School. 

Rather curiously, Napier was always critical of the 
work and even in his latest writing on kala-azar does 
not even mention it. 

Of the three persons whose names Colonel Sokhey 
proposes to attach ^ to the test, only one (Colonel 
Greval) had anything to do with the earliest phases 
of the work and with the first publications on tech- 
nique and results. It is, however, correct to attach 
these three names to their particular technique they 
described later. We still have the Wid^l, Weil-Felix 
and Wassermann tests, although the technique of these 
workers is no longer used; we have the Kolmer tech- 
nique and so on. 

The editor still thinks that to attach the name of 
any one person or one group of persons to the basic 
test would be misleading. It is however correct to 
apply the three names mentioned to the particular 
technique described in their paper. The technique 
however may and almost certainly will change but we 
need not rename the test every time this happens. — 
Editor, I.M.G.l 


Service Notes 


Appointments and Transfers 

Major-General J. B. Hance, c.i.e., o.b.e., is granted 
the local rank of Lieutenant-General, without effect on 
pay and pension. Dated 4th October, 1943. 

The Viceroy and Governor-General has been pleased 
to make the following appointment on His Excellency's 
personal staff - 

To be Honorary Surgeon 

( Tem Py* Brigadier) D. Y. O'Malley, ob&., 
17th July, 1944, vice Colonel J. W. Vanreenen, 03 je., 
vacated. 

Lieutenant-Colonel K. S. Fitch, obj:., is appointed 
ssistant Director-General, Indian Medical Service 
Personnel), with effect from the 8th January, 1945. 


Lieutenant-Colonel J. H. Gorman, la.m.c., has been 
relieved of his duties as Director of Inspection in the 
Department of Food, Division III, with effect from the 
afternoon of the 15th February, 1945, for employmenl 
as Director of Public Health, Madras. 

Major C, Y. Ramchandani, ia.u.c., Assistant Inspector 
of Hygiene in the Directorate of Inspection, Depart 
meat of Food, Division III, has been appointed tc 
officiate as Director of Inspection, with effect from th< 
afternoon of the 15th February, 1945. 

Captain M. D. Black, assumed charge as Professo 
of Midwifery in the King Edward Medical College 
Lahore, and Medical Superintendent, Lady Willingdoi 
Hospital, Lahore, on the forenoon of the 2nd February 
1945, vice Lieutenant-Colonel S. N. Hayes. 
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^ The undermentioned officers (on probation) axe con- 
firmed in the Indian Medical Service, with effect from 
the dates specified : — 

Indian Medical Service ( Permanent Commission ) 
Captain B. H. Saved. Dated 17th June. 1910. 
Captain J. R. Paid. Dated 24th June. 1940. 

Captain B. S. Khurana. Dated 1st- July, 1940. 
Captain T. D. Chabl&ni. Dated 30th September, 
1940. 

Captain R. L. Soota. Dated 10th October, 1940. 
Captain M. Shankhla. Dated 11th October, 1940. 
Captain T. J. Powell. Dated ‘5th December, 1940. 
Captain K. S. R. Menon. Dated 13th December, 
!940. 

Captain I. Singh. Dated 27th December, 1940. 
Captain E. J. Crowe. Dated 23rd April, 1941. 

Indian Land Forces — Indian Medical Service 
Seconded to tee Indlan Army Medical Corps 
(Emergency Commissions) 

To be Captains 

19th December, 1944 

Renato Gracias. Bhopind&r Singh. 

20th December, 1944 

Eralil Mathai George. ^ Ratneshwar Prasad Sinha. 
Madathil Munnathedathil Madhavan. Dated 21st 
December, 1944. 

To be Lieutenants 

Anil Baran Shome. Dated ISth October, 1944. 

Akul Jayachandran. Dated 19th November, 1944. 
Mohd. Hasan Aibab. Dated 1st December, 1944. 
Satyabrata Kundu. Dated 3rd December, 1944. 

14th December, 1944 

Nand Kumar Mehra. Gurdial Singh. 

Gul Hasan Pirsada. Dated loth December, 1944. 
Shir Kumar Gupta. Dated 17th December, 1944. 

20th December, 1944 

Kashi Prasad. Dhunjishaw Maneckshaw Marker. 

The undermentioned officer of the IMB. (E.C.) 
reverts from IAAI.C. and is seconded for service in the 
Roval Indian Naval Volunteer Reserve : — 

Lieutenant S. G. Ramaiva. Dated 27th December, 
1944. 

Indian Medical Service 

Seconded to t he Indian Army Medical Corps 
(Emergency Commissions) 

Women’s Branch 
To be Captain 

Leela Thorat. Dated 15th December, 1944, with 
seniority from 20th May, 1940. 

Promotions 

Major to be Lieutenant-Colonel 
E. G. Montgomery. Dated 22nd January, 1945. 
Captains to be Majors 

S. W. All ins on. Dated 13th January, 1945. 

'27th December, 1944 

W. -M. Niblock. P. A. Hubbard. 

T. P. Mulcahv. F. E. McLaughlin. 

Seconded to the Indian Army Medical Corps 
Captain to be Major 
y p, Patel. Dated 1st September, 1944. 

India* Land Forces— Indian Medical Service 
(Emergency Commissions) 

Lieutenarii to be Captain 
D. S. Krishnamurti. Dated 21st- November, 1941. 

Retire me nts 

Lieutenant-Colonel I. B. Vaidva. Dated 31st Decem- 

bl LiSant-Colonel A. H. Shaikh, cjx. Dated 5th 
February, 1945. 


Resignations 

Indian Land Forces — -Indlan 2vIedical Service 
Seconded to the Indian Armt Medical Corps 
(Emergency Commissions) 

Captain S. P. Das Gupta. Dated 20th October, 1944. 

G. Henderson, dated 11th January, 1945, and is 
grunted the ho no ran' rank of Captain. 

Relinquishments 
Indian Medical Service 
(Emergency Commissions) 

Captain B. Fife relinquishes her commission on 
account of ill health, dated 1st May, 1944, and is 
granted the honorary' rank of Captain. 

Captain E. R. James relinquishes his commission on 
account of ill health, dated 7th May, 1944, and is 
granted the honorary rank of Captain. 

Captain J. S. Laurie relinquishes his commission. 
Dated 30th May, 1944. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indlan Army Medical Corps 
(Emergency Cor7rmission) 

Captain Sri Krishna Sen, dated 15th February’, 1945, 
on grounds of ill health and is granted the honorary* 
rank of Captain. 


Publishers’ Notice 


Scientific Articles and Notes of interest to the pro- 
fession in India are solicited. Contributors of Original 
Articles are entitled to receive 25 reprints gratis; 
additional reprints -can be obtained on payment. No 
reprints will be supplied unless contributors ask jor 
them at the time of submitting their manuscripts. 

The preparation of reprints entails rearranging the 
type, so that there is often a delay of a month or more, 
after the publication of the Garcfta, before the reprints 
are ready. If reprints are not received within two 
months of publication of the GnreUe, contributors 
should write to the Publishers. 

Papers and articles forwarded for publication are 
understood to be offered to The Indian Medical Gazette 
alone, and any breach of this rule will be followed by 
non-publication. When any such article appears in The 
Indian Medical Gazette, the copyright automatically 
becomes the joint property of the author or authors 
and of the publishers. 

Communications on Editorial Matters, Articles, 
Letters and Books for Review should be addressed to 
The Editor, The Indian Medical Gazette , c/o The 
Calcutta School of Tropical Medicine, Central Avenue, 
Calcutta. 

Communications for the Publishers relating to Sub- 
scriptions and Advertisements should be addressed to 
The Publishers, The Indian Medical Gazette , P. O. 
Box No. 54, Calcutta. 

Annual Subscription to r The Indian Medical Gazette \ 
Rs. 16 including postage, in India. Rs. 19-S including 
postage, abroad. m Single copies Re.^ 1-S each. Back 
numbers (if available) for the previous year Rs. 2-5 
each, and all other bach numbers Rs. 5 each. 

The Editors of The Indian Medical Gazette cannot 
advise correspondents with regard to prescriptions, 
diagnosis, etc., nor can they recommend individual 
practitioners by name, as any such action would 
constitute a breach of professional etiquette. 
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Original Articles 


M 3349 (PALUDRINE) IN THE TREAT- 
MENT OF HUMAN MALARIA 

By B. M. DAS GUPTA 
JOHN LOWE 
and 

H. CHAKRAVARTI ^ 

From the School oj Tropical Medicine, Calcutta 
Introduction 

M 3349 (or Paludrine) is an antimalarial 
compound prepared by Imperial Chemical In- 
dustries at their laboratories in Manchester. 
This firm’s research workers tested it in birds, 
and it was considered that in bird malaria it 
was at least as effective as mepacrine. Studies 
of the action of this drug were undertaken 
under the auspices of the Medical Research 
Council in England by various workers in re- 
lapsing vivax malaria and in some cases of 
fresh falciparum infection in sailors. Results 
comparable with those obtained with quinine or 
mepacrine were reported, but some evidence of 
toxicity of the drug was encountered. One 
great difficulty of this work in England was 
that it was difficult or impossible to follow up 
the cases for sufficiently long to assess the 
relapse rate. 

Major-General Bradfield, of the India 

Office arranged for consignments of the drug to 
be sent to India for trial and Major-General 
G. Covell, i.m.s., of the Malaria Institute of 
India, after testing the drug and finding it 
effective in monkey malaria, made the drug 
available for trial in the Calcutta School of 
Tropical Medicine. The main points which 
needed to be studied were (1) _ the toxicity of 
the drug, and (2) relapse rate after treatment 
with the drug. 

Nature of the drug.— Details regarding the 
chemical composition of the drug are not avail- 
able. General Covell states in a letter that in 
chemical composition this synthetic drug bears 
no resemblance either to quinine or to the sul- 
phonamides. Also it is said to be much more 
easily produced than mepacrine. It is put up 
in tablets containing 0.2 gm. each. The 
tablets are white, easily soluble, and bitter in 
taste. 

Dosage. -The work in England indicated 
that in the control of attacks of malaria a dos- 
age of 3 tablets a day (0.6 gm.) for 7 days was 


effective; half this amount (0.3 gm.) was not 
sufficient. With a dose of 0.6 gm. per day, 
toxic effects were few. In some cases in 
England, doses up to 1 gm. a day had been 
given, but toxic effects were reported as com- 
mon. In view of these facts, it was decided to 
adopt a dosage of 0.6 gm. per day for adults in- 
the cases treated here, but, as described later, 
our experience suggested that this dosage was 
possibly too big for the average Indian. 

The patients treated. — Since one of the main 
objects was to study the relapse rate, which 
could only be done by keeping the patients 
under observation for several weeks after the 
treatment, and since most general hospital 
patients are unwilling to remain in hospital or 
under observation for this period, it was decided 
to try the drug in the- treatment of malaria in 
the sick destitutes in Calcutta. Arrangements 
were therefore made to admit from the Narkel- 
danga Relief Camp for Sick Destitutes suitable 
patients suffering from malaria to the Car- 
michael Hospital for Tropical Diseases. Since 
they were homeless and destitute, the patients 
were willing to remain in hospital as long as 
was necessary. 

It became obvious -however that the number 
of patients that could be dealt with by this 
method was much limited by the length of their 
stay in hospital, with limited accommodation 
available, and therefore at a later stage 
arrangements were made for the treatment and 
observation of patients in -the camp itself. 
Altogether up to the present time, 31 patients 
have been treated in the Carmichael Hospital 
for Tropical Diseases and 75 patients in the 
Camp for Sick Destitutes, Narkeldanga, 
Calcutta. 

Many of the patients being ‘ sick desti- 
tutes were in bad physical condition. Of the 
31 patients treated in the Carmichael Hospital, 
only 6 weighed over 100 pounds. This fact 
may possibly have had an influence on some of 
the findings. 

Methods of work in hospital cases. — Patients 
were selected who had marked rise of tempera- 
ture and whose peripheral blood films showed 
a considerable number of malaria parasites. 
Even then, patients were not treated immedi- 
ately but, if admitted to hospital, were, if 
possible, kept for a day or two without any 
treatment to make sure that the infection was 
a really active one, and not naturally subsiding. 
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Observation of the infection in hospital for a 
day or two before treatment, while possible in 
patients .with vivax infection, was frequently 
impossible in those with a heavy falciparum 
infection for it would have endangered the 
patients’ lives. 

An attempt was made to get cases of fresh 
patients with a history of malaria of recent 
origin, if possible within the previous few days, 
and previously untreated. Patients with a long 
history of malaria and enlargement of the 
spleen were avoided. t 

Before treatment was instituted, during 
treatment, and after treatment, four-hourly 
temperature records were kept, and daily blood 
films were made and examined; and, in many 
cases during the fever, twice daily blood films. 
It was thus possible to study accurately the 
time taken to control the fever, and the time 
taken for the parasites to disappear from the 
peripheral blood. Moreover, the patients were 
kept under observation for periods of five weeks 
or more, with 3 exceptions in the 31 cases 
treated in the hospital. It was thus possible 
to detect the early relapses although some later 
relapses may have been missed. No other 
treatment was given except M 3349. 

Discussion of results in hospital cases 

(1) Toxicity of the drug .— In several cases 
treated in the Carmichael Hospital, the occur- 
rence of nausea and vomiting immediately 
following the administration of the drug was 
recorded. It is difficult to say to what extent 
the malaria itself contributed to the causation 
of the symptoms, but of course malaria does 
frequently cause such symptoms. These symp- 
toms were however experienced mainly early 
in the experiment when the dosage of one tablet 
three times a day was being used for an adult. 
Later in the experiment, when the dosage was 
reduced to two tablets a day, such symptoms 
became less common. These symptoms alone 
however were not the main cause for concern. 
Two deaths were recorded of patients under 
treatment with this drug. The notes of these 
two cases are given below. 

Case 1.— Sasi Bagh, an old man aged 60, general 
condition poor; history of malarial fever two monthB 
ago and of dysentery with blood and mucus in the 
stool six weeks ago. For the last seven days he had 
fever with chill and rigor daily and severe headache. 
On admission, temperature 102°F., pulse 120; respira- 
tion 26; scattered rales' were found throughout the lung. 
The spleen was palpable. 


The blood showed numerous M. T. rings and 
crescents. Treatment with M 3319 was instituted at 
once and symptomatic treatment was given for hig 
cough. On the second day, his temperature rose to 
104°F., and respiration rate to 32. The fever persisted 
next day but was not intermittent and the blood showed 
scanty M. T. rings and quartan parasites. On the third 
day the fever became continuous, but the blood showed 
no asexual forms of malaria parasites. His condition 
was bad, the pulse rate rising to J20 and the respiration 
rate to 40. The systolic blood pressure was 75 and 
the diastolic 40. The administration of M 3349 was 
stopped and sulphapyridine was given for the next 
five days. During this time he vomited altered blood 
in small amounts and this continued till the end. 
Shortly after the administration of sulphapyridine, the 
temperature fell to normal and the general condition 
improved and for the next seven days he was afebrile 
but was drowsy and incontinent of urine. The blood 
urea and non-protein nitrogen were raised. The urine 
showed traces of albumen but no casts; some pus cells 
were present. Blood pressure rose to 102/60. For the 
next five days ho showed evening rises of temperature 
and his condition remained poor. He died 16 days 
after admission to hospital and 13 days after the 
cessation of M 3349. The only significant finding seen 
at post-mortem * was sub-mucous haemorrhage of the 
whole of the small intestine, and fatty liver and fatty 
heart. 

Case 2. — An old man aged 65, general condition poor, 
but blood pressure 125/85. He had a history of fever 
with chill and rigor, headache and vomiting for three 
days. Liver and spleen ■were not palpable. He 
showed a heavy infection with P. vivax. On the 
evening of the day of admission, the temperature was 
104 °F., falling to normal the next morning. Treat- 
ment was instituted on the next day; he had another 
rise of temperature to 104°F., falling to normal next 
morning. On the second day of treatment, his tem- 
perature again rose to 103 .5 °F. but ceased to be 
intermittent and by this time the blood showed few 
parasites. He became incontinent of urine and fceces 
and also developed diarrhoea. On the third day of 
treatment, the blood showed few parasites but he had 
remittent temperature 103.5 to 100°F. On the fifth 
day in hospital and the fourth day of treatment his 
condition deteriorated, the blood pressure fell to 80/55 
and in the evening he died. For the last two days he 
showed no asexual form of the parasite in the blood. 
Post-mortem examination showed pneumonia at the 
base of the right lung and sub-mucous haemorrhage in 
the gall bladder; neither of these findings appeared to 
be sufficient to cause death. 

Both these patients were old men weighing 
86 and 85 pounds, admitted from the Camp for 
Sick Destitutes. Their physical condition was 
far from good. Both of them had lung com- 
plications but in neither did these seem suffi- 
cient to cause death, and it appears possible 
that the drug contributed to the death in both 
these cases. It is true that in the first case 
death did not occur for 13 days after the 
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discontinuance of the drug, but the cause of the 
death appeared to be the condition of the small 
bowel which became apparent shortly after the 
drug was discontinued. 

Because of these fatalities, the dosage of the 
drug in the further cases treated was placed 
on a lower level, and care was taken in hospital 
not to treat patients in very bad physical con- 
dition. No further trouble was experienced in 
the hospital cases, and moreover the lower 
dosage did not seem to reduce the efficacy of 
the treatment. 

(2) The effectiveness of the drug in control- 
ling the attack. — In practically all the cases, 
the fever was promptly controlled and the 
asexual forms disappeared promptly from the 
peripheral blood. The results however varied 
a little according to the species of plasmodium. 

’ (o) Vivax infection . — Of the 31 cases treated 
in the hospital 19 showed infection with 
P. vivax. In all cases except one, the tempera- 
ture was normal in 48 hours, and the asexual 
parasites disappeared from the peripheral blood 
usually within a further 24 hours. In some 
cases however, gametocytes persisted, usually 
for a day or two, but in two cases for 6 days. 
During this time however the patient was quite 
afebrile and no asexual forms were present. 
The effect of the drug in controlling P. vivax 
infection thus appears to be good, comparable 
to that obtained by comparable doses of 
quinine and atebrin; as with quinine and ate- 
brin, the effect is much more marked on the 
asexual forms. 

(b) Falciparum infection. — Of 31 patients 
treated in the hospital, 17 showed P. falciparum 
infection. In this infection in all cases except 
one the temperature was normal within 48 
hours, and in a further 24 hours *the peripheral 
blood showed no asexual parasites. In only 
one or two cases were asexual parasites found 
for more than three days. The action of the 
drug in the control of malaria due to P. falci- 
parum was even more marked than in P. vivax 
infection. Clinically and parasitologically the 
results of the treatment appeared excellent. 

(c) Quartan infection.— Only 3 cases of the 
31 cases treated in the hospital showed infec- 
tion with P. malaria. One of these patients 
died as described above. In one the fever 
became less but did not entirely disappear and 
the parasites persisted during the whole course 
of treatment; but in the third case asexual 


forms of the quartan parasite disappeared in 
56 hours, although the temperature was normal 
in 48 hours; the gametocytes however persisted 
for two weeks. 

Thus the results of treatment in quartan 
malaria appear to be variable. The- same is 
true of treatment with quinine and atebrin. 

(d) Mixed infections. — Of the 31 patients in 
the hospital, 8 showed mixed infections on ad- 
mission, 6 showing P. falciparum and P. vivax, 
and 2 .showing P. falciparum and P. malaria. 
The results in these cases are not discussed 
separately but are included under the different 
plasmodia. 

Relapse rate 

(a) Vivax infection.— Of 18 patients with 
P. vivax infection treated and kept under obser- 
vation for a period of 5 weeks or more in the 
hospital, 6 showed clinical relapse of fever with 
parasites in the blood; one other patient showed 
parasites in the blood for one day only, and 
developed no fever. The interval between the 
cessation of treatment and the occurrence of 
relapse varied between 25 and 56 days, the 
actual intervals in these cases being 25, 26, 27, 
42, 49 and 56 days. 

It appeared that relapse was more common 
in those with a history of previous attacks 
of malaria with relapse than in the others 
with no such history. Of 6 patients who 
relapsed after one treatment, 4 had a history of 
previous relapses, whereas in 12 cases with no 
relapse after our treatment, the fresh infections 
numbered 10. Thus relapse appeared to be less 
common in fresh infection*. 

To summarize : of 18 P. vivax infections 
during the period of observation varying 
between 5 and 10 weeks and averaging about 
6£ weeks, 33 per cent relapsed. This figure is 
high and it probably does not include some late 
relapses, but it is little if any higher than 
figures given for similar studies of results of 
treatment with mepacrine or quinine. 

( b ) Falciparum infection.— 01 16 patients 
showing falciparum infection treated and kept 
under observation for a period of 5 weeks or 
more, none showed relapse of falciparum infec- 


*This point is one not generally appreciated in 
studies of malaria relapse rates. Cases with already one 
relapse are likely to relapse again; they form a selected 
group, not comparable to a group of fresh infections.' 
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tion although one showed an attack of vivax 
infection. 

(c) Quartan infection. — The only case of 
quartan infection which responded well to 
treatment was kept under observation for only 
3 weeks.' ' 

Work at the Narkeldanga Relief Camp 

Seventy-five patients were treated with the 
assistance of the medical staff of the camp. 
All cases of active malaria with reasonably 
heavy infection seen during the period of study 
were treated, without any other selection. The 
conditions of the work were such that it was 
difficult or impossible to obtain accurate 
histories. The diagnosis of malaria however 
was accurate; the temperature records were 
kept by the medical staff of the camp; the daily 
blood examinations were performed by our 
staff. Many of the patients were in poor 
physical condition and, as will be seen later, 
some of them suffered from serious complicat- 
ing diseases. The patients were kept under 
observation and had regular blood examinations 
made for a period of a month or more after 
the treatment had ceased. The dosage used 
was two tablets a day and proportionately less 
for children. 

Of the 75 cases treated, 7 either did not com- 
plete the treatment or else could not be kept 
under observation and are therefore not con- 
sidered here, 68 cases being left. Of the 68 
cases, 32 showed P. vivax infection only, 24 
showed P. falciparum infection only, and 12 
showed mixed infections, 10 of these showing 
P. vivax and P. falciparum and one showing 
P. vivax and P. malaria. 

Toxic effects .■ — Toxic effects such as nausea, 
vomiting, following the administration of the 
drug were slight and caused no serious diffi- 
culty, but as in the hospital series, some deaths 
occurred. In this series of 75 cases the deaths 
were 3. It was a striking fact that in all these 
three patients there were definite signs of 
disease of the respiratory tract; one had defi- 
nite evidence of broncho-pneumonia, and the 
others had signs in the chest suggesting pulmo- 
nary tuberculosis, although thorough study of 
these cases was not possible. Nevertheless the 
fact that these deaths occurred, two on the 
fourth day of treatment and one on the sixth 
day of treatment strongly suggests that the 
drug ‘contributed to the death, and further sug- 


gests that the danger of toxic effects is -in- 
creased in the presence of complicating diseases. 
Unfortunately post-mortem examinations could 
not be made in these patients, so detailed find- 
ings are not available. 

.Effectiveness of the drug in controlling the 
attack. — In all the 75 cases treated, including 
the three patients who died, the blood became 
negative in about the time indicated above in the 
hospital cases, and the malarial fever was con- 
trolled (although fever due to complications 
persisted). The results therefore corrobo- 
rated those seen in the hospital cases and these 
results neecl^ not be discussed in detail. ' In 
vjyax and falciparum infections results were 
excellent. The additional information pro- 
vided by this series on relapse rate is of value. 

Relapse rates. — Of 33 patients showing fal- 
ciparum infection and kept under observation 
for several weeks, not a single one showed 
relapse of falciparum infection, but eight 
showed a recurrence of fever with P. vivax in 
the blood. The time of this recurrence of fever 
varied between 14 and 38 days after the 
cessation of treatment. It seems probable that 
most of these cases were really cases of mixed 
infection undetected before treatment. Some 
of these later fevers may have been due to fresh 
infections, for the work was mostly done in a 
camp in a highly malarious area in the middle 
of a malaria epidemic. 

Of 42 cases of vivax infection treated and 
kept under observation, 12 showed clinical 
relapse and 6 showed scanty parasites in . the 
blood but no fever, the parasites usually dis- 
appearing in a few days. The relapse occur- 
red at intervals varying from 19 to 36 days 
after finishing treatment. Of the 30 patients 
showing no relapse, 22 were kept under obser- 
vation for more than a month, most of them 
for periods varying between 5 and 7 weeks. 

Summary and conclusions 

The I. C. I. drug M 3349 has an action in 
malaria comparable to that of quinine and 
atebrin, the fever due to P. falciparum and 
P. vivax being promptly controlled and the 
blood becoming negative. In quartan infection 
however the effect was relatively poor. 

Of 60 patients with P. vivax infection treated 
and kept under observation for a period of 
several weeks, 18 showed clinical relapse after 
intervals varying from 19 to 56 days, and 7 
showed temporary recurrence of the parasites 
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in the blood with no fever. Thus the early 
relapse rate during this peripd of observation 
is 30 per cent, comparable with that usually 
seen after P. vivax infection treated with 
quinine or atebrin for a similar period. 

Of 51 patients showing P. falciparum infec- 
tion and observed for several weeks, none 
showed a relapse of falciparum infection, 8 
showed a recurrence of fever with P. vivax in 
the blood; some of these are possibly cases of 
previously undetected mixed infection, but the 
possibility of fresh infection cannot be ruled out. 

In persons who, apart from the malaria, are 
healthy and in reasonable physical condition, 
the toxic effects seen after administration of 
the drug, nausea and vomiting, etc., are slight 
and present no great difficulty. In persons 
with complicating diseases particularly of the 
respiratory tract, the danger of serious toxic 
effects seems to be greatly increased. In our 
present series of 106 cases among sick desti- 
tutes, 5 deaths were seen. Four of these were 
in patients with serious complicating diseases, 
but in these and in the fifth case it appears 
that the drug probably contributed to the 
causation of death. Toxic effects were first 
observed with the dosage of 0.6 gm. per 
day as recommended by the manufacturers, but 
they were not eliminated by the reduced dosage 
of 0.4 gm.; in fact, three of the deaths occurred 
on such a dosage. 

The drug is of interest because it is appa- 
rently an entirely new chemical compound 
with a powerful antimalarial action, but in its 
present form its toxicity would appear likely 
to prevent its general use. Possibly some 
allied chemical compound may be equally or 
more effective and less toxic. 

CEREBRAL MALARIA 

By B. P. BHATTACHARJYA, B .s, 
M.R.C.P. (Lend, and Edin.), d.p.m. 

This paper is an analysis of 39 cases of 
M.T. malaria showing signs of involvement of 
the central nervous system. These cases are 
described under five groups according to the 
predominant symptom in the following table. 

Discussion 

Plasmodium falciparum sporulates in- the 
internal organs, specially in those with a rich 
blood supply; hence the brain is frequently 
affected. Cerebral malaria is a great mimic of 
other diseases; it can simulate any acute 


cerebral affection, e.g. meningitis; coma, ence- 
phalomeningitis. The pathological changes in 
the brain are not uniform and it is rash to 
formulate any specific relationship between 
them and the symptoms manifested. Fits are 
apparently an expression of anoxia of the cor- 
tical motor cells, leading to hyperexcitability 
and consequent discharge. The meningitic and 
encephalitic forms, in some cases, conform to a 
true type of meningo-encephalitis with puncti- 
form lnemorrhages and direct evidence of in- 
flammation with areas of necrosis. Thrombosis 
in the superior sagittal sinus is obviously not 
an unusual feature, though it has not been 
reported before; it gives no definite antemortem 
signs in cerebral malaria, headache, vomiting 
and meningitis signs being common to sagittal 
sinus thrombosis and cerebral malaria. The 
special features of sinus thrombosis, e.g. con- 
vulsions, bilateral hemiparesis, and vesical 
sphincter disturbances, were not present in any 
of the three cases. 

The essential and immediate cause for 
cerebral symptoms appears to be a diminution 
of oxygen supply to the nerve cells. If the 
anoxia is of short duration, the damage is not 
severe and the patient recovers; if it is severe, 
the changes are irreversible and death or resi- 
dual symptoms result. The anoxia may be 
brought about by — 

00 Blockage of capillaries by sporulating 
organisms and focal degeneration, by parasi- 
tized red corpuscles or due to toxic action of 
haemozoin pigments causing cloudy swelling and 
degeneration of phagocytic cells. Capillary 
endothelial damage may produce pericapillary 
exudation and cerebral oedema, leading to in- 
creased intracranial pressure and cerebral 
anoxia. 

(w) Endothelial damage to venous capilla- 
ries, resulting in venous thrombosis and conse- 
quent obstruction to outflow from brain and 
cerebral anaemia, leading to cerebral anoxia. 
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Table 

— 


- Details of 
case 

Symptoms on 
admission 

. Laboratory 

findings Remarks 

Autopsy findings 


Group I. 8 cases seen, 4 fatal. Unconsciousness prominent, preceded by cerebral irritability or drowsiness 
Associated features : hyperaoea and other respiratory signs in 6, loss of jerks in 4, exaggeration of 
jerks with positive Babinski and sustained ankle clonus, in 4; sluggish reaction to light in 4. 
Jacksonian fits, hyperpyrexia, and eye signs also seen. Intravenous quinine 6 grains 6-hourly was 
the treatment adopted. The following are the notes on the four fatal cases. 

1 23 years, admitted] Unequal dilated pupils, I M.T. rings. (Pt. developed I Intense congestion of meninges; 

I ir» on iinf'nTUjniniie I /lotrinfinrt rvf DTrnn nn_ I I terminal I J ..a—.!. 1 1 1 


23 years, admitted Unequal dilated pupils, M.T. rings, 
in an unconscious deviation of eyes up- 
state. wards and to right; 

jerks diminished, ankle 
clonus sustained, 
abdominal reflexes lost; 
bilateral indefinite 
plantar response present. 

27 years, admitted Headache and drowsi- Do. 
with headache and ness deepened and 
drowsiness. jaundice appeared next 

as also petecheai haemor- 
rhages on the skin. 


20 years, admitted Afebrile; pupils normal Do. 
in an unconscious in size, not reacting to 
state of two hours' light, 
duration. 


scattered cortical and sub- 


hyperpyrexia cortical haemorrhages. Spleen 
and died. — 4 ^ J Tr 


and liver enlarged. Haemor- 
rhage in suprarenals. Brain 
and spleen smear showed M.T. 
parasites. 


Died in coma, Petecheai haemorrhages on 

surface and in white matter 
of brain. An adherent ante- 
mortem clot in superior 
sagittal sinus. Endothelium 
of sinus thickened and 
desquamated. Brain and 
spleen smear showed M.T. 
parasites. 

Died shortly Do. 
after admis- 
sion. 


4 21 years, admitted Temperature 105.6°F. M.T. rings, Died next 

in an unconscious C.S.F. clear day. 

state. under normal 

pressure. 


Brain cedemntous and con- 
gested; adherent thrombus in 
superior sagittal sinus. 
Advanced degeneration in 
parenchyma, almost like infarc- 
tion necrosis. Virchow-Robins 
spaces dilated with remain of 
contracted blood vessels. 
Larger vessels show thrombus 
formation and epithelial 
desquamation. Spleen very 
congested with loss of archi- 
tecture; dark brown malarial 
pigment seen. 


Group II. 14 cases seen, 1 fatal.* Meningitic signs predominant; headache, delirium and restlessness were 
present in all the cases as also positive Kernig's sign and neck rigidity. C.S.F. clear, under 
pressure. Responded to initial 1 or 2 doses of intravenous quinine and routine antimalarial 
therapy. The following are the notes on the fatal case. 


24 years, admitted After 9 days had a M.T. rings, 
for fever with sudden rise of tempera- 
rigor. ture, became semi- . ! 

comatose, Kernig’s sign ! 
positive; neck rigidity. | 


Had retention Congestion of meninges; 
of urine and marble-sized blood clot m 
died. fight occipital lobe, with 

destruction of nerve tissue 
around. Smear positive for 
M.T. Cerebral and' cerebellar 
parenclyma showed degenera- 
tion with areas of necrosis; 
inflammatory cells forming a 
collar along meningeal layers. 


Group III. 3 cases seen, none fatal. Epileptiform fits predominant; 2 cases had fits along with the onset 
of fever and the third developed fits 6 days after onset, during treatment. The notes of a typical 
case are given below. 

6 25 years, admitted Fit 5 days later, .sudden (Both B.T. Responded to 

with dysenteric onset, deep slow and M.T. treatment, 

symptoms. breathing, absent, parasites. , Spleen not 

■palpable. 


with dysenteric onset, deep slow 

symptoms. breathing, absent, 

Unconscious for corneal reflex, light 

two minutes, reflex slow, eyes 

then rigor and deviated. Ankle clonus 

high temperature, positive and sustained. 

Plantar response flexor. 
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Table — concld. 


Details of 

Symptoms on 

Laboratory 

1 

Remarks 

Autopsy findings 

case 

admission 

findings 




rvm/n tV 10 cases none fatal. Mental symptoms predominant; slowing of cerebral functions with poverty 
GrouptV. 10 cases, none jat,^ a J e delirious mani a in 6 aberrant behaviour m 6, partial 

apbasic phenomena in 2. Notes on 3 typical cases are given below. 


30 years, admitted 
for abnormal 
behaviour. 


16 years, admitted 
in coma. 


20 years, admitted 
Found unconscious 
on road. 


Temperature normal, 
perception good; dazed 
state. 


Temperature 101 °F. 
Kemig’s sign plus; 
neck rigidity plus; 
C.S.F. under pressure 
and tinged with 
blood. 

Conscious but drowsy. 
Temperature 97°F., 
pulse 80, respiration 
rate 12. Kemig’s sign 
positive; no neck 
rigidity. Tendon jerks 
lost; plantars flexor. 


No malaria 
parasites but 
only pigments. 

Responded to 

antimalarial 

treatment. 

M.T. rings. 

Responded to 
antimalarial 
treatment in 
about a 
fortnight. 

M.T. rings. 

. C.S.F. normal. 

1 

Responded to 

antimalarial 

treatment. 

1 

\ 


Group V. 4 cases seen, none fatal. One had 108.6°F. and was left i 
to the effects of the high temperature on the nerve cells. 


FEVER IN A HYPER-ENDEMIC 
MALARIAL AREA 

A CRITICAL ANALYSIS OF 2,913 CASES 

By T. A. A. HUNTER, m.b., B.chir., m.r.c.p. 

COLONEL, R.A.M.C. 

Commanding an Indian Malaria Forward Treatment 

Unit 

‘ Fever ’ is the small change of medicine in 
the tropics. Under civil conditions familiarity 
breeds contempt to such an extent that the 
great majority of cases are self-treated or, at 
the best, dosed without accurate diagnosis by 
the doctor. Even in the Army where some form 
of hospitalization is the rule, uncritical and 
unscientific management of minor fever cases 
is all too common. The fact that the majority 
of tropical fevers are strictly self-limited or 
respond symptomatically to minimum doses of 
anti-malarial drugs is apt to cloak the unsatis- 
factory nature of this attitude. It result?, how- 
ever, in the currency of a great variety of clini- 
cal impressions with regard to various- aspects 
of the diagnosis and treatment of fevers, and 
a dearth of really authoritative information 
based on the analysis of adequate material. In 
this paper nearly three thousand consecutive 
cases of fever are analysed with a view to pro- 
viding answers to some of the 'commoner 
questions. 


The cases were all treated in one of the most 
highly malarious areas of the Assam/Burma 
border, in the height of the transmission season. 
All the sick arriving at the centre in question 
were diagnosed at a central distribution room. 
From this distributing centre this unit received 
up to a capacity all cases of fever, British and 
Indian, in which no definite diagnosis had been 
made. As well as these, diagnosed cases of 
malaria were received, though these were rela- 
tively few in number. On this basis it is con- 
sidered that the series may be- regarded as a 
fair sample of not yet diagnosed fevers from 
the military population of the area. 

Non-malarial fevers and clinical malaria 

There are two schools of thought about the 
diagnosis of non-malarial fevers in a hyper- 
endemic area. One school holds that in such an 
area, particularly if suppressive treatment is 
widely employed, every case of fever should be 
regarded and treated as malaria, unless some 
other diagnosis is at once apparent, quite 
irrespective of negative findings in the blood. 
The second school holds that specific . treatment 
should be withheld until and unless the para- 
site is demonstrated. 

In India generally there are found a large 
number of short non-specific, non-malarial 
fevers which figure .variously in hospital 
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statistics as dengue, sandfly fever, pharyngitis, 
or more honestly, ‘ pyrexia of unknown 
origin Prima facie there seems to be no 
good reason why these should not also be 
common in the highly malarious areas. For 
this and other reasons the approach to this 
series was along the lines of the second rather 
than the first school. A working rule was 
made that at least four blood examinations v 
should be made before specific treatment was 
started on clinical grounds. If four negative 
results had been obtained and the case was still 
clinically suggestive, treatment was started ten- 
tatively and only if this therapeutic test proved 
positive was a diagnosis of clinical malaria 
admitted. There were, however, a small num- 
ber of cases admitted with the diagnosis of cli- 
nical malaria having already started treatment 
elsewhere. There did not appear to be any 
alternative to carrying on the treatment in 
these cases to the conclusion of the course. 


On the basis of these diagnostic criteria, the 
following are the figures for the series : — 





Total 

Proved malaria 

643 

1,563 

2,206 (76%) 

Clinical malaria 

41 

45 

86 (3%) 

Not malaria 

i 

177 

444 ; 

621 (21%) 


Let us first examine the cases recorded as 
being non-malarial. It is convenient to classify 
them in four groups. 

Group 1. — (40 per cent) comprises cases in 
which a definite diagnosis other than malaria 
was made, which adequately accounted for the 
' NYD fevers ’ picture on admission. 

Group 2. — (25 per cent) comprises cases who 
exhibited no fever or other symptoms after ad- 
mission, though often giving a history of fever 
or, at any rate, subjective evidence of fever, 
before admission. 

Group 3. — (30 per cent) had a rise of tem- 
perature on admission which settled without 
treatment within thirty-six hours and did not 
recur before discharge four days later. 

Group 4. — (4 per cent) exhibited a remit- 
tent type of fever which settled without treat- 
ment within four days and did not recur there- 
after before discharge four days later. 

The cases in groups 1 and 2 can probably 
be accepted as unquestionably non-malarial. 
About the cases in groups 3 and 4, however, 
there is more room for _ argument. In an 


attempt at a direct answer, a follow-up on a 
small scale was carried out on the grpup 4 
cases. Ten of these cases were given follow-up 
postcards. Seven of these replied. Six were fit 
and on duty one month after discharge, one was 
admitted to hospital with benign tertian malaria 
ten days after discharge, and three failed to 
reply. As far as it goes, this evidence tends to 
support the rejection of malaria as a diagnosis. 
These cases were not receiving suppressive 
treatment, and had their illness been, in fact, 
malaria, the majority of them would have been 
expected to declare themselves in the ensuing 
month. The actual incidence is no higher than 
would be expected in any similar group of men 
in this area. 

Now let us turn to the cases recorded as 
1 clinical malaria ’. A quarter (24 per cent) of 
these were diagnosed as such after admission. 
This figure amounts to rather less than one 
per cent of the whole series. The remaining 
76 per cent of the recorded clinical malaria 
cases were admitted as such. A study of these 
transferred cases threw considerable doubt on 
the justification for the diagnosis in the major- 
ity of them. None of them gave any history 
of symptoms or signs such as would make early 
treatment imperative. 

At the most, only one blood examination had 
been made, and treatment had frequently been 
started before the result of this blood slide was 
obtained. Five cases had definite pneumonia 
and five follicular tonsillitis on admission, and 
there is little doubt that these diseases and not 
malaria was the cause of their fevers. Taking 
all the factors into consideration, history, con- 
dition on admission, reaction to treatment, it 
was considered in retrospect that, at the most, 
only about a sixth of these cases were at all 
likely to have been cases of malaria. It will 
be seen then that ‘ clinical malaria ’ amounts 
to a very small proportion of the total cases of. 
fever, if the not unreasonable criteria which 
we have laid down for its diagnosis are 
accepted. 

Before going on to the discussion of 
the case for and against the diagnosis of 
clinical malaria, there is one other point 
to be taken from the figures. It is often 
argued that the use of suppressive treat- 
ment vitiates the accurate diagnosis of malaria. 
In the present series some two-thirds of the 
British troops had been receiving suppressive 
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treatment -whereas only a negligible, number of 
the Indians had done so. Despite this discre- 
pancy the proportion of non-malarial cases in 
the two groups is almost identical : 20 per cent 
British and 22 per cent Indian. 

Malaria is one of the few diseases in which 
an absolute diagnosis is possible during life by 
relatively simple means. A ' clinical ' diag- 
nosis is, therefore, scientifically indefensible. 
It has, however, many supporters on the 
grounds of expediency. One of the commonest 
arguments put tip in its favour is to the effect 
that to wait for a positive blood slide before 
starting treatment will commonly prejudice 
the outcome of the severe case. It is difficult 
to subscribe to this argument in the light of 
experience. Severe types of malaria are rela- 
tively uncommon, 2.4 per cent in this series, 
and among them the fulminant forms are rare. 
The argument at the best is only applicable to 
a very small fraction of one per cent of all 
cases. The taking and examination of a thick 
drop of blood takes only a few minutes and 
evidence, is produced under a later heading of 
this paper that the parasite is apparent in 
between 80 and 90 per cent of first slides from 
all cases subsequently proving to be malaria. 
In the severe cases of this series, it has been 
found that the parasites are particularly plenti- 
ful in the peripheral blood and no evidence has 
been seen in support of that bogey man of the 
medical officer, the cerebral case with persist- 
ently negative blood slides. This opinion has 
been supported by a pathologist who has seen 
many hundreds of severe cerebral malaria cases. 
It is, therefore, argued that on the grounds of 
saving life, treatment need only be given 
' clinically ’ when there are no facilities for 
blood examination and then only to the rare 
case that exhibits fulminant symptoms. 

Another argument put forward claims that 
the missed case of malaria will frequently lose 
his symptoms for a short while and then relapse 
with a fulminant attack of the disease. Abso- 
lutely no evidence has been found in support 
of this theory. In point of fact it is difficult 
to see how such evidence could be produced. 
The thick-drop method of blood examination 
is extremely sensitive. It will commonly 
detect the sub-clinical concentration of para- 
sites present in the blood of individuals 
taking suppressive treatment and it is only 
reasonable to presume that careful and 


repeated examinations will always reveal 
malaria parasites if they are present in suffi- 
cient numbers to cause symptoms. This partic- 
ular argument savours rather of the 1 malaria 
hysteria ’ that is apt to affect workers in a veiy 
highly endemic district. 

On the other side of the question, too easy a 
resort to the diagnosis of clinical malaria has 
a very real danger. It brings treatment into 
the relatively easy realm of routine, and sub- 
consciously is apt to relieve the doctor of the 
responsibility for further diagnostic effort. The 
results of this are all too apparent. In this 
series alone, five cases of pneumonia have been 
missed probably largely through their being 
labelled clinical malaria, and even more serious 
lapses are familiar to most workers in tropical 
medicine. In those few cases where this term 
has got to be used, it must be recognized as a 
label and not a diagnosis, and its tentative 
nature must be kept always in the foreground. 

Apart from this danger, there is a practical 
objection of some consequence particularly in 
military practice. A case of malaria is absent 
from duty for a period of fifteen days, whereas 
the average non-malarial fever patient is fit well 
within a week. In other words there is a saving 
of at least one man-week per case with the latter 
as opposed to the former diagnosis. On this 
basis, if the cases in groups 2 and 4 above had 
been regarded as clinical malaria • instead of 
non-malarial, there would have been an addi- 
tional loss of 220 man-weeks duty. This series 
represents only a small fraction of all the cases 
in the Army, and it must be apparent that this 
constitutes an important point in the conserva- 
tion of man-power.' The standards of malaria 
diagnosis vary enormously, and it would be by 
no means unthinkable for all the cases men- 
tioned to have been regarded and treated as 
clinical malaria. 

There is one final point. A fortnight to 
three weeks in hospital undergoing malaria 
treatment has obvious advantages over the 
dangers and discomforts of front line soldiering. 
There are many troops, both British "'and 
Indian, who are not averse to availing them- 
selves of these advantages even under false pre- 
tences. It is easy to present almost any 
symptoms or none at all in the form of a 
history that will suggest malaria. This form 
of malingering though not widespread, un- 
doubtedly exists, and it can only be minimized 
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by maintaining the highest standards of objec- 
tivity in the diagnosis of malaria. 

Species distribution 

The distribution of species types in the series 
is set out in the following table. The ' thick 
drop ’ was the routine method of blood exam- 
ination used. It cannot therefore be claimed 
that the table represents one hundred per cent 
accuracy. It is thought however that the per- 
centage error is low and that for all practical 
purposes the picture is a true one. 


, 

MT. 

B.T. 

Qt. 

Mixed 

British troops 

30% 

64% 

1% 

6% 

Indian troops 

43% 

47% 

1% 

9% 

Combined 

39% 

52% 

1% 

8% 


The figures as a whole- are only of interest as 
showing the incidence of the various species 
types in this particular area at this particular 
season of the year. There is, however, one point 


Indian troops to infection by P. vivax which 
is the commonest infecting agent in the parts 
of India where most of them have been brought 
up. Such a • differential immunity would result 
in a higher proportion of M.T. infections among 
Indians as opposed to British. Here it must 
remain a speculation but it is a point that is 
worth following up as the whole question of 
the immunology of malaria is somewhat of a 
neglected study. 

Attack incidence 

In attempting to arrive at the attack incid- 
ence in a series such as this, one is faced with 
an immediate difficulty. The soldier at the 
present time carries no personal medical history, 
and therefore reliance has to be placed entirely 
on the man’s own statement. British troops 
can, as a rule, give fairly reliable information 
as to the number but not the exact nature of 
their previous attacks. In the case of Indian 
troops, even the number is at the best an 
approximation. Under these circumstances, the 
only figures that can be produced are the 
number of times that any given man has had 
malaria previously. These figures for this series 
are set out in the following table : — 



1st attack 

j 

2nd attack 

Subsequent 


M.T. 

B.T. 

Qt., M., Cl. 

M.T. 

J B.T. 

Qt., M., Cl. 

M.T. 

1 

B.T. 

Qt., M., Cl. 

British 

55% 

54% 

50% 

10% 

18%, 

18%, 

27%, 

36%, 

32%, 

Indian . . • • 

44% 

40% 

44%. 

34% j 

33%, 

CO 

22%, 

27%, 

22%, 


of some interest that comes out on analysing 
them. Among Indian troops the incidence of 
M.T.. and B.T. infections is almost identical while 
among the British troops the B.T. incidence is 
almost double that of M.T. Almost certainly 
the explanation . lies in the fact that a consider- 
able proportion of the British troops were 
receiving suppressive mepacrine while only a 
negligible number of Indians received it. This 
evidence therefore ' strongly supports the theory 
that mepacrine is. more effective against 
P. falciparum than against P. vivax. It is 
understood that this fact has been clearly 
demonstrated in recent experimental studies in 
Australia. There" is also another factor which 
may play a part in this discrepancy. It is 
possible to imagine a certain amount of ac- 
quired differential immunity on the part of 


Apart from the limitations of the data out- 
lined in the last paragraph it is obvious that 
further information is necessary if any useful 
conclusions are to be drawn; the movement of 
fresh troops into the area, the average length 
of stay, etc. These facts were not available, 
and therefore these figures serve only to demon- 
strate once again the truism that malaria is 
essentially a recurrent disease. More than half 
of the cases treated had had at least one pre- 
vious attack. It is quite impossible however 
on the facts available to hazard even a guess 
as to how much of this recurrence is due to 
relapse and how much to reinfection. 

The spleen in malaria 

The findings as- to enlargement of the spleen 
are set out in the following table. 
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British 

Indian 


Not enlarged 

M.T. 

b.t. ;m, Qt., Cl. 

76% 

59% 

74% 

58% 

71% 

57% 


Transient enlargement ' 


M.T. 


22 % 

15% 


B.T. 


24% 

18% 


M., Qt., Cl. 


26% 

16% 


Persistent enlargement 


M.T. 

B.T. 

2% ' 

26% 

2% 

24% 


M., Qt., Cl. 


3% 

27% 


The fact that in nearly two-thirds of all cases 
the spleen was not palpable is rather contrary 
to the usual textbook teaching on malaria. 
Many will agree however that it conforms to 
current clinical experience in military practice. 
The higher rate of splenic enlargement among 
Indians as opposed to British troops is also in 
accordance with experience, and is undoubtedly, 
due to the remote rather than to the recent 
past. It will also be noted that the tendency 
to splenic enlargement does not appear to vary 
significantly with the species of the infection. 

There is a common tendency to relate en- 
largement of the spleen with the multiplicity of 
attacks. An examination of the figures in this 
series does not support this view. The follow- 
ing table is taken only from the records of the 
British troops as in the case of the Indian the 
history was thought to be too uncertain for 
reliable data. 


1 

Not 

enlarged 

Transient 

Persistent 

First infections < . 

75% 

20% 

5% 

Subsequent infections 

72% 

24% 

4% 


It will be seen that the rates are almost 
identical, so that it appears that some factor 
other than the number of attacks governs the 
enlargement of the spleen. This is borne out 
by the clinical observation that it is common- 
place to see patients who give a history of very 
numerous attacks of malaria and yet show no 
enlargement of the spleen. In actual fact, it 
is suggested that .splenic enlargement depends 
on the time for which a given attack of malaria 
is allowed to go untreated. It has been aptly 
stated that * the spleen is the graveyard rather 
than the nursery of the malaria parasite.’ 
Enlargement can, therefore, be expected to take 
place when the spleen has to exercise its para- 
siticidal function unduly long owing to the in- 
fection being unchecked by specific treatment. 
British troops almost invariably receive treat- 
ment very soon after the first development of 


symptoms and, for that reason, the rate of 
persistent splenic enlargement among them is 
very low. 

Suppressive treatment in .many cases prob- 
ably permits the persistence over long periods 
of a sub-clinical number of parasites in* the 
blood. It would, therefore, be expected, if the 
above view is correct, that patients who have 
been receiving suppressive treatment will show 
a higher rate of splenic enlargement than those 
who have not received this treatment. The 
figures from this series illustrate this point and 
are given in the following table : — 


Cases on suppressive 
treatment. 

Cases not on suppres- 
sive treatment. 


27% showed some splenic 
enlargement. 

18% showed some splenic 
enlargement. 


From the point of view of the diagnosis of 
active malhria it may be stated that an en- 
larging tender spleen is of far greater signi- 
ficance than a mere static enlargement how- 
ever marked. 


muuu mcniaqua 


The standard practice for this series has 
been the examination of a thick drop stained 
by Simeon’s method. This technique has 
proved entirely satisfactory. It is quick and 
.for a thick-drop method gives an extraordinary 
degree of differentiation of species. Although 
a thin film was taken on the same slide in 
each case it was only very rarely necessary 
to stain this for confirmatory purposes. 

At this point it is worth calling attention to 
a matter that is very often forgotten and which 
has a very important bearing on the efficient 
handling of malaria cases. If the temptation 
to resort to the diagnosis of clinical malaria is 
to be minimized, blood examinations must be 
carried out with the utmost possible despatch. 
Good laboratory technique is essential but the 
best technique will not compensate for poor 

° r f ° r / e i ays in takin S the slide to 
the laboratory and the report to the ward. 

This is a fairly simple administrative problem 
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but it is surprising how often it is neglected, 
with the consequence that twenty-four hours 
elapses before the report on the first slide 
reaches the ward. In all malarial areas, facil- 
ities for the taking of blood slides should be 
provided in the admission room and a twenty- 
four-hour laboratory service should be avail- 
able. 

The following table illustrates that with a 
thick-drop technique there is seldom any need 
for the examination of large numbers of slides 
from any one case. 


-0 

1st slide 

2nd slide 

3rd slide 

British 

81% 

8% 

n% 

Indian 

90% 

6% 

4% 


Effect 0 / suppressive treatment on blood slide 

Among the British troops, although a consid- 
erable proportion of them had been receiving 
suppressive treatment more than 80 per 
cent of first blood slides were positive. It is 
evident therefore that the effect of this treat- 
ment on microscopical diagnosis is not pro- 
found. In the majority of cases which had had 
this treatment, it had been continued until 
twenty-four to thirty-six hours before the blood 
slide was taken on admission to hospital, having 
been omitted during the transit' period. When 
the first slide was negative, a second was taken 
as a rule within twelve hours of the first. On 
the aggregate of the first and second slide re- 
sults, there is not a great deal of difference 
between the British and Indian figures in the 
above table. The conclusion appears to be 
justifiable that suppressive treatment slightly 
reduces the probability of getting a positive 
microscopic diagnosis while it is actually being 
taken but that this effect rapidly wears off. In 
practice there should not be any serious diag- 
nostic difficulty. 

The following table showing the differential 
figures in British troops receiving and not 
receiving suppressive treatment are also per- 
tinent. 



1st slide 

2nd slide 

Subsequent 

slide 

On suppressive treat- 

-77% 

11 % 

12 % 

ment. 

Not ;on suppressive 

83% 

9 % 

■ 8% 

treatment. 





Diagnostic aids: Adrenalin injection 

Current opinions vary on the value of adre- 
nalin injection as a provocative measure in the 
diagnosis of malaria. In the latter half of the 
present series of cases it was used as a routine 
before taking the fourth slide, if three had pre- 
viously proved negative and the diagnosis was 
still in doubt. Seventy cases in all received it 
and in seven a positive finding was obtained 
after and, presumably, as a result of its use. 
Its value is greater than these figures at first 
suggest, in that a proportion of them were sub- 
sequently proved to be other than malaria 
apart from the presumption that all the nega- 
tives were non-malarial. The method appears 
materially to increase the chances of a definite 
microscopical diagnosis and is considered worth 
using as a routine in doubtful cases. There 
was some evidence that it is most likely to give 
results when some degree of splenic enlarge- 
ment is present. 

Sternal puncture 

This investigation was carried on twenty 
persistently negative cases who were still clini- 
cally suggestive. In none of them was the 
parasite found in the smear from the marrow. 
The procedure is simple and almost wholly un- 
objectionable but it does not appear to have 
any useful place in the diagnosis of malaria. 

Splenic puncture 

Splenic puncture has been performed on three 
negative cases which had persistent pyrexia. 
The first of these gave a negative result and the 
fever subsequently subsided. The second, which 
had also previously had a negative sternal 
puncture, showed L.D. bodies in the smear and 
no accompanying malaria parasites. The third 
case, which had very numerous negative blood 
slides, showed both P. vivax and P. falciparum 
in the spleen smear.' Only this last case showed 
any ill effects from the puncture. There was 
slight pain in the splenic region with evidence 
of mild peritoneal irritation which ' lasted for a 
day. Although these symptoms were not such 
as to cause serious alarm, it is considered that 
this method should be used with caution in 
probable cases • of active malaria. It does not 
seem to be suitable for use as a routine diag- 
nostic method. 
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Severe types 

The incidence of severe types of malaria in 
this series was unexpectedly low. Only eight 
British cases and four Indians were considered 
to have cerebral involvement, and only three of 
these gave cause for real anxiety. There were 
no examples of algid malaria and no deaths. 

Two factors are thought to have played a 
part in this low incidence. In the first place the 
utmost care was taken to ensure rapid and 
accurate microscopical diagnosis. The great 
majority of cases had been diagnosed and had 
treatment started within an hour or two of ad- 
mission. Secondly, it was made a routine 
practice to give an immediate dose of quinine 
intravenously to all M.T. cases which either 
exhibited symptoms of any degree of severity 
or whose blood slide was found to be ‘ heavily 
infected ’. This routine was initiated as a re- 
sult of experience with the first of the Ejritish 
cerebral cases. This man was admitted one 
evening with very ordinary symptoms of fever. 
His thick drop was found to be heavily infected 
with P. falciparum and he had ten grains of 
quinine by mouth immediately. This dose was 
repeated next morning and at midday he 
appeared to be running a normal course. The 
medical officer who came in the early after- 
noon to give him his third dose found him un- 
conscious and it required energetic intravenous 
therapy over several days to pull him round. 
This case illustrates on the one hand the occa- 
sional volcanic nature of malignant malaria 
and on the other hand the unreliability of the 
absorption of orally administered drugs. 

The temperature chart 

For the purpose of studying the temperature 
chart, an analysis was made of the pure M.T. 
and B.T. infections among the British troops. 

The temperature charts met with can be 
classified under three types. Type 1 showed no 
rise of temperature after admission. This prob- 
ably represents the cases that were admitted 
at the end of a paroxysm of fever and in which 
the next rise was absorbed by the institution of 
treatment. Type 2 exhibited an intermittent 
type of fever with a quotidian or tertian perio- 
dicity, more than two peaks being extremely 
rare and limited to the cases where diagnosis 
was delayed. Type 3 gave a sustained fever 
settling at least before the start of the fifth day 
of treatment. Type 4 had a similar sustained 


type of fever which was maintained up to the 
fifth to seventh day of treatment. The relative 
incidence of these four types was as follows: 

Type 1 .. 35% 

* "k Type 2 . . 35% 

Type 3 .. 25% 

Type 4 . . 5% 

Types 1 and 2 represent the classical type of 
malarial fever and it is apparent that they 
definitely preponderate. As is well known how- 
ever the less typical form represented by types 
3 and 4 is by no means uncommon. 

The following figures show that there is a 
distinct tendency for this latter type of chart 
to occur more commonly in M.T. than in B.T. 
infections: 


Types 1 and 2 . . 24% M.T. 76% B.T. 

Types 3 and 4 . . 43% „ 57% „ 

The well-known tendency for the classical 
type of chart to be commoner in relapses than 
in fresh infections is also well shown by the 
following figures : 


55% fresh 
72% „ 


io7o recurrences 
28% 


Types 1 and 2 
Types 3 and 4 

A study of the behaviour of the temperature 
charts also demonstrates the degree to which 
the outward and visible signs of malaria are 
controlled by a minimum .of specific treatment. 
Fever is, in most cases, the only objective cli- 
nical evidence of active malaria. Among these 
cases, 76 per cent remained apyrexial after 
the completion of the second day of treat- 
ment. Twenty per cent remained apyrexial 
after completing four days’ treatment, and 
only 4 per cent were pyrexial up to the end 
of their seven-day course. The significance of 
this fact is that after two or three days’ treat- 
ment there is, as a rule, no objective clinical 
means of telling whether or not treatment is 
actually being given. This emphasizes the 
need for the greatest possible care in the super- 
vision of treatment. There are inevitably a 
number of patients who try to evade treatment, 
and the ease with which the drugs concerned 
can be disposed of at fantastic prices puts con- 
siderable temptation in the way of subordinate 
staff to abet this evasion. Apart from this 
deliberate evasion, in dealing with large num- 
bers, it is quite easy to miss individuals unless 
a watertight system is in use, and there are 
relatively few soldiers that will go out of their 
way o seek treatment. The regular testing of 
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random samples of urine for absorption of the 
drugs serves as a useful cheek. The occur- 
rence of more than a very occasional negative 
indicates that the system wants overhauling. 
Experience with this series has shown that the 
most extreme care must be taken if a hundred 
per cent of cases are to be fully treated and 
that, the precautions officially advocated from 
time to time are practical necessities and in no 
way * eyewash/ 

Suppressive treatment 

Experience with suppressive treatment has 
been on the surface of things contradictory. 
On the one hand approximately one-half of the 
British patients admitted with malaria were 
allegedly on a suppressive dose of one tablet 
of mepacrine daily and only a half of these 
would admit on cross-examination that there 
had been any irregularity in the administration 
of this dose. On the other hand the experience 
with the unit’s own personnel was directly con- 
trary to this. For two months the malaria rate 
among the Indian personnel of the unit was 
in the region of two hundred per thousand per 
fortnight. They were then put on suppressive 
mepacrine and in the next two months there 
were only three cases of malaria, in all of whom 
there was some such element as leave that 
could be expected to interfere with the regul- 
arity of dosage. The numbers involved were 
approximately two hundred. There does not 
appear to be any doubt that mepacrine given 
regularly in the doses indicated is absolutely 
effective in suppressing malaria. The difficulty 
lies in ensuring absolute regularity of adminis- 
tration. It is relatively easy in a medical unit 
organized primarily for the administration of 
anti-malaria treatment, but by no means so 
in a non-medical unit in the field. Even here 
it is possible but it requires a degree of orga- 
nization and of discipline that has not as yet 
been devoted to it. 

Points in treatment . — As had been already 
indicated, random sampling of urines for the 
presence of quinine and mepacrine has been 
carried out as a routine. The results of these 
tests show that the Tanret-Mayer test nor- 
mally becomes positive after two to three ten- 
grain doses have been given, and the mepa- 
crine test after three to four tablets of 
mepacrine. Subject to these limits, only very 
rarely was a negative result obtained. A study 


of these occasional negatives suggests that con- 
stipation plays an important part in interfering 
with the absorption of both quinine and 
mepacrine. There is therefore some justification 
for the rejected claim that calomel has a 
specific effect on the malaria parasite. Although 
this is not strictly true, the use of a prelimi- 
nary purge is an essential adjuvant to specific 
treatment. 

Very little real difficulty was experienced on 
the score of vomiting. It is considered that 
the vomiting of quinine is almost entirely under 
voluntary control. Firm handling and imme- 
diate re-dosing up to three or four times will 
cure almost all cases. If these cases are not 
thus firmly handled, there is a danger of the 
practice reaching almost epidemic proportions 
in a ward. 

Free and early use of intravenous quinine has 
been resorted to for the reasons previously out- 
lined. With slow injection of the standard 
ampoule containing six grains in ten cubic cen- 
timetres of normal saline, no untoward symp- 
toms were met with in a large number of cases. 
It is difficult to understand the fear of this 
method which is entertained in many circles. 

Current Army regulations reduce the treat- 
ment of malaria to an unalterable routine con- 
sisting of sixty grains of quinine over two days, 
fifteen tablets of mepacrine over five days and 
then after two days’ rest fifteen tablets of 
pamaquin over five days. There are therefore 
no data on which to discuss the merits of 
different forms of treatment. 

Treatment of resistant malaria 

So specific are" quinine and mepacrine in the 
destruction of the asexual forms of the malaria 
parasite that apparent * cases ' of resistance to 
these drugs are often dismissed as being due to 
faulty administration or failure of absorption. 
While agreeing that true drug resistance is 
extremely rare the following case history is sub- 
mitted as evidence that it can exist. 

An Indian was admitted on 30th April with six daj's* 
history of intermittent fever and rigors. He admitted 
to an attack of malaria two months previously. On 
1st May his blood slide was found to contain P. vivax, 
and he started a routine course of treatment. This 
proceeded ordinarily until 14th May, when he had a 
rise of temperature and a rigor. These were repeated 
on loth May and on 16th May P . falciparum was 
found in his blood. A second course of treatment was 
started. Urine test on 17th Maj' and on 21st May 
confirmed the absorption of quinine and mepacrine 
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respectively. There was, however, a very slow response 
to treatment and the temperature did not return to 
normal until the last day of mepacrine treatment, 
22nd May. The spleen had been hard and. palpable, 
two fingers below the costal margin on admission and 
up to this point had remained unchanged. On 26th 
May, four days after the conclusion of his second 
mepacrine course the temperature started to swing 
again and the spleen to enlarge and become tender. 
Daily blood slides and a sternal puncture smear were 
negative but no non-malarial cause could be found 
for the fever. On 30th May a splenic puncture was 
done and the smear showed growing forms and 
gametocytes of P . vivax and tenue forms and crescents 
of P. falciparum . On 1st June a course of quinine 
by Sinton’s alkali method was started and absorption 
was confirmed by urine tests on 5th, 7th and 9th 
June. The temperature was very slow to settle and a 
culture taken on 8th June still grew P. falciparum. 
The quinine course was continued until 12th June. 
This time, apparently treatment had at last proved 
successful. The temperature remained normal and the 
spleen had returned to its original state. A second 
culture taken on 13th June was negative. 

It is difficult to explain the chain of events 
in this case without postulating a quinine and 
mepacrine-resistant strain of the parasite. The 
recurrent attacks might conceivably have been 
due to reinfections, but this would not explain 
the persistence of the parasite in the blood 
after eight days’ controlled guinine therapy. 


were, -in .fact, reinfections* There is no 
means of telling how many of the re- 
mainder were reinfections with the same 
species. It is well known that none of the 
drugs used in the treatment of malaria has 
any effect on sporozoites. It is therefore 
obvious that sporozoites introduced during the 
first week of treatment when quinine and 
mepacrine are being given have every oppor- 
tunity of developing in the second week un- 
hampered by the pamaquine, which is the sole 
medicament during that stage. Reinfection 
during a course of treatment is therefore a 
theoretical possibility and has ' been shown to 
occur in practice. It is reasonable to assume 
that it accounts for a major proportion of 
immediate second attacks when malaria cases 
are treated as these were in a highly-infected 
area. 

If any advance is to be made in settling the 
question of relapse after treatment two things 
are essential. Firstly, a universal follow-up 'and 
system of personal medical histories and, 
secondly, the treatment of a sufficiently large 
controlled series in a non-malarious area and 
their retention in that area for a period after 
treatment. Without these requisites the matter 
must inevitably remain one of pure speculation. 


Relapse 

Probably the biggest problem in the treat- 
ment of malaria is the prevention of relapses. 
The control of an individual attack rarely pres- 
ents much difficulty and can be achieved by 
almost any combination of quinine and mepa- 
crine in a maximum of a week. To justify a 
longer course of treatment than this it seems rea- 
sonable to require evidence that this longer course 
minimizes the tendency to relapse. Under pres- 
ent military conditions it is difficult to see how 
this evidence can be accumulated. In practice 
no record is kept of the individual soldier’s 
medical history, and his own statement is apt 
in many respects to be unreliable. Also in the 
majority of cases it is impossible to distinguish 
between a relapse and a reinfection. This 
latter point was well seen in the present series. 
Some score of the cases observed were known 
to have had a second attack of malaria either 
before or just after discharge. In a number of 
these cases, blood examination showed” the 
second attack to be due to a different species 
of parasite to the first thus proving that they 


Conclusion 

In conclusion acknowledgment is due to the entire 
medical staff of the unit where these cases were 1 treated 
and particularly to Captain J. N . Fairley, r.a.m.c,, and 
Captain A. Sen Gupta, I.A.M.C* Without their very 
able assistance this paper could not have been written. 
Acknowledgment is also made to the Director of 
Medical Services, Alfsea, for permission to publish this 
paper. 


SOME OBSERVATIONS ON KRUKEN- 
BERG TUMOUR OF OVARY 


By SUDHIR BOSE, b.sc., mjs., f.r.c.s.e., m.r.c.o.o. 

Teacher oj Midwifery, Campbell Medical School, 
Calcutta 

A word of apology is needed in introducing 
any discussion on ICrukenberg tumoilr, con- 
sidering how infrequently the condition is re- 
cognized. But we agree with Masson (1934) 
that it is not so rare as is usually supposed. 
Shaw (1932) showed an incidence of 1-per cent 
in his series of cases, but Dieckmann collected 


This does not follow in all cases. Mixed infection 
are often undetected by routine examinations, partic 
• f V , Wax m , a . ca . se ^ which P. falciparum alon 
is detected on admission and during treatment: th 
latent vivax infection frequently relapses while th 
falciparum infection does not. — Editor. 
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All confinements 
normal, periods 
regular. Occa- 
sional indigestion 
and vomiting. 

Periods scanty 
but regular. 

General weakness, 
acidity and 
indigestion for 

7 months. 

Periods regular, 
but amenorrhcea 
for 5 months. 

Pain in lower 
abdomen and 
discomfort after 
taking food. 

40 years, 7th 
para. RapM 
painful swelling 
of abdomen and 
discomfort for 

8 months. 

35 years, one 
child 9 years 
old. Eapidly 
growing swelling 
in abdomen for 

5 months. 

*> 

26 years, nulli- 
para. Nodular 
swelling in 
abdomen for 

12 months. 


o 

N 


a total of 118 cases with Hundley’s statistics. 
In many cases, the diagnosis is missed either 
due to the primary lesion in the gastrointes- 
tinal canal being too small to be detected, or 
to the ‘occupation bias’ of the surgeon or 
gynaecologist, as Bland Sutton calls it, or to 
the too late .exploration of the abdomen when 
the secondary growths are far advanced. I 
had an opportunity of following up 7 cases and 
operating on 4 of them. A short summary of 
the cases -is given in the table. 

The tumour is found in young and old 
patients as first described by Krukenberg. One 
has been reported in a girl of 15 and another 
by. Krueger in a girl of 19. The youngest 
of Krukenberg’s series was aged 25. The ages 
of our patients varied from 26 to 51 years with 
an average of 39 years. From the case histories, 
it seems however more common after or at the 
end of the child-bearing period, though 80 per 
cent of cases are said to occur before the meno- 
pause. It occurs both in multipara and nulli- 
para but more frequently in the latter. Cases 
in unmarried women are rare; one has been 
cited by Jarcho (1927). 

The case histories suggest that the tumour 
is not of slow growth as explained by Kruken- 
berg. The longest duration was 12 months in 
the last case but 3 months only in the fourth. 
One of Jarcho’s cases gave a history of abdo- 
minal swelling of only 6 weeks’ duration. 

There was ascites in all the cases except the 
last one, blood-stained in 2 of them. In case 
3, there was torsion of the pedicle. Novak 
and Gray (1938) noted free fluid in 4 out of 
their 21 recorded cases. 

The tumour is generally bilateral as described 
by Krukenberg. Major (1918) quotes the per- 
centage figure as 90. But Bell (1934) says that 
it is not always bilateral like most metastatic 
growths of the ovary. Cases 2 and 3 of this 
series illustrate unilateral involvement. 

The macroscopical appearance shows in all 
cases the uniform enlargement of the ovaries and 
preservation of the ovarian shape (plate VIII, 
figure 2) . They are of moderate size and 
generally lobulated. The cut surface shows in 
every case the general solid appearance with 
cystic degeneration, while areas of gelatinous 
appearance are common as seen in thedast case. 

Krukenberg tumours are generally enclosed 
in a smooth and firm capsule, seldom showing 
any surface growth, but cases 1 and 4 
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showed definite evidence of surface involve- 
ment. Except case 5 in which the tumour 
in one ovary only had to be removed, none of 
the recorded cases, though some were quite 
advanced eliciting general peritoneal carcino- 
matosis, had much adhesions. 

The nature of the cells of a Krukenberg 
tumour has also given rise to much discussion. 

Krukenberg in 1896, when he first described the 
tumour, considered it essentially a sarcoma finding the 
marked stromal reaction, but noting the presence of 
groups of large swollen cells with mucoid protoplasm 
resembling carcinoma cells, he called the tumour a 
1 sarcoma ovarii mucocellulare carcinomatodes \ Sub- 
sequent investigators (Schlagenhaufer in 1902, Amann, 
Cohn, Ewing, Bland Sutton, Major, etc.) have defi- 
nitely demonstrated that the growth is of epithelial 
origin and is often secondary to carcinoma elsewhere, 
especially in the gastrointestinal tract. Certain 
observers have also diagnosed the condition as an 
' endothelioma of the ovary * (Bode, Fleischrnann, 
Polano, etc.), and Krukenberg himself also described 
the tumour as closely resembling an ' endothelioma \ 
There is no case in our series where we suspected the 
sarcoma-like nature of the growth. 

The pathological findings of the cases demonstrate 
that the epithelial elements may be found in groups 
of well-demarcated acini or they may be completely 
or partially broken down, but they invariably show 
the different degrees or stages of mucoid epithelial 
change. The accumulated mucoid secretion flattens out 
the nucleus and pushes it against the cell wall. This 
explains the usual occurrence of a large number of 
f signet cells ’ in the tumour. In plate VIII, figure 1 
(case 5) less degeneration is observed and there are 
areas showing the characteristics of a typical adeno- 
carcinoma, whereas, plate VIII, figure 4 (case 7) shows 
the complete breaking down process but both show 
the particular stromal reaction and < signet-ring 1 
appearance of the cellular element. It has been shown 
by various observers, as also seen in some of our 
cases, that the primary malignant growth in the 
gastrointestinal tract need not necessarily be of the 
mucoid form but it may be of the type of a cirrhous 
carcinoma or of a Jinitis plastica. 

With the cases in our series, it is not possible 
to elucidate the method of propagation of this 
tumour, as no autopsy could be performed on 
the patients who died, and moreover the 
ovarian growths were far too advanced with 
extensive involvement of the stomach, intes- 
tines, omentum and general peritoneum. There 
was involvement of the surface layer *6f the 
ovary in two of our cases. Bucher, Kraus, 
Schlagenhaufer and Major explained such in- 
volvement by assuming that the cancer cells of 
the original growth after invading the serosa, 
were conveyed to the ovarian surface by the 
peritoneal current and were implanted there 


especially at the sites of ovulation. But in the 
rest of our cases, though the growth was far 
advanced, the surface of the ovary was free 
from any extension of growth. Moreover, its 
selective implantation only on the ovarian sur- 
face does not support this theory. 

Jarcho could not detect any surface involve- 
ment of the ovary in two of his cases with 
extensive 1 peritoneal' carcinomatosis and sup- 
ports the more accepted theory of the propa- 
gation of the tumour through the lymphatics 
as originally described by Krukenberg. Accord- 
ing to Kehrer, Amann and Jarcho, there is an 
extensive retrograde lymphatic communication 
between the stomach and the ovary via the 
retroperitoneal and then the adjoining lumbar 
glands as proved by dissection of these glands. 

In at least three of our cases the lymphatic 
glands behind the stomach and around the 
pylorus were found enlarged and apparently 
affected. 

These cases also do not support the theory, of 
the propagation of the cancer cells in the blood 
stream as advanced by Ribbert and Kauffman, 
as no other organ except the gastro-intestinal 
tract and sometimes the bladder or rectal wall 
seemed to be involved. None of the cases of 
the series, even case 5 in which the right 
ovarian tumour was adherent to the surround- 
ing organs, suggests the direct extension of the 
growth to the ovary via the adhesions formed 
with the gastro-intestinal tract. 

The bone of contention in the genesis of the 
Krukenberg tumour lies in whether the growth 
is primary in the ovary or secondary to car- 
cinoma of other abdominal organs. 

Krukenberg regarded the ovarian tumour as a 
primary growth. But later it has been shown 
that it is in the vast majority of cases secondary 
to carcinoma of the stomach, intestinal tract or bile 
ducts (Kraus, Wagner, Schlagenhaufer, Stander, 
Glockner, Bland Sutton, Jarcho, etc.). Of the 5 cases 
originally described by Krukenberg, one complained of 
stomach trouble and one showed carcinoma of the 
stomach accompanying the ovarian tumour. Ewing 
(1934) thinks that real Krukenberg tumours are always 
secondary. Bell (1934) classifies it under ovarian 
neoplasms — metastasis secondary to gastro-intestinal 
carcinoma. Graves (1928) called it in the la sp edition 
of his book 1 Alien Tumours ’ — metastatic from intestinal 
tract. 

But there are a few cases on record, where all the 
investigations carried out failed to show any carcino- 
matous change in the' gastro-intestinal tract. During 
the time of operation no growth was detected anywhere 
else. The later follow-up failed to reveal any sign 
or symptom of a .growth in any .portion of the- 
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gastrointestinal tract. These are the cases recorded 
by Krukenberg, Sternberg, Sclicnk, Glockncr, Frank!, 
Neuman and Andrews. In 1918, Major on reviewing 
the literature, collected 55 undoubted cases of Kruken- 
berg tumour plus 8 probable cases and of these 63, 
16 cases were probably primary in the ovary. Only 
after a very thorough and careful autopsy one should 
cal! a Krukenberg tumour primary in the ovary 
provided it presents all the macro- and microscopical 
characteristics. But Novak and Gray (1938) state, 
citing the cases of Dr. Andrews, Frankl and Neuman, 
that tumours should be also considered primarily in the 
ovaiy if the clinical tests either during the operation 
or later be negative and if the person lives free from 
any symptoms of gastro-intestinal cancer for a suffi- 
cient number of years after the removal of the ovarian 
growth. The second case in our series seems to belong 
to this group where the patient lived for at least 
5 years after the operation. All other 6 recorded 
cases were secondary to carcinoma of the gastro- 
intestinal tract. Novak explains that the primary 
growth in the ovary as described by Krukenberg may 
be of a ' teratomatous nature where the mucoid ento- 
dermic epithelium may be the starting point of the 
malignant tumour of a mucocellular type. It will be 
of interest to note that in case 3 the same growth 
in different areas showed both the characters of typical 
Krukenberg tumour and also that of pseudomucinous 
cyst-adenoma. 

It is of practical importance with regard to 
treatment to find out first whether- Krukenberg 
tumour is primary or secondary. During oper- 
ation on ovarian cancers, the other abdominal 
organs should be carefully examined and while 
operating for malignancy of the gastro-intesti- 
nal tract the ovaries should be thoroughly 
investigated. Secondly the extent of involve- 
ment of the uterus, tubes and pelvic organs in 
a case of Krukenberg tumour. In cases 3, 4, 5 
and 7, the bladder and uterus seemed involved, 
while the tubes were affected in 2 cases (1 and 
4) . Frankl in ovarian carcinoma accompanying 
primary growth in the gastro-intestinal tract 
and Jarcho in his 7 cases found microscopic 
metastasis in the uterus, tubes and vagina. 
Where the uterus was affected the bladder was 
also found involved, as in our cases. Again 
Frankl found the uterus and tubes free from any 
metastasis in 36 cases of primary ovarian car- 
cinoma. It is agreed that the greatest growth 
occurs in the ovary accompanying carcinoma of 
the gastro-intestinal tract. This is explained 
by some as due to the rich blood or lymph 
supply or to some hormonic influence. In the 
case quoted by Major there was an enlarge- 
ment, increased weight and signs of hyperacti- 
vity. of the pituitary gland. 


The treatment depends on whether the uterus 
and its appendages are affected or not along 
with the growth in the ovary, and also how far 
the metastasis has advanced in the abdominal 
organs and in the pelvis. According to 
Schauta, Neuman, Frankentlial, Schlagenhaufer 
and .Frankl, the uterus and adnexa should be 
removed. Some of them go so far as to perform 
partial gastrectomy in early cases of involve- 
ment of the stomach. Jarcho (1927) says that 
‘it is hardly justifiable to remove carcino- 
matous organs while other organs also are 
affected/ According to Shaw (1932) and 
Jarcho (1927) ‘there has been a failure of both 
surgery and x-rays and time has yet to show 
the ideal treatment/ 

It has been noted by all observers, that no 
case of Krukenberg tumour of the secondary 
type is cured by operation. Our records sup- 
port this view. They die soon after from 
further gastric trouble. But we have noted, 
especially in cases 5 and 6, that the symp- 
toms of pain, restlessness' and general weak- 
ness are all relieved after the operation. 
Thirteen patients out of 21 cases recorded by 
Novak died within 6 weeks to 14 months after 
the operation, and in 3 others death was 
obviously imminent. The result of operation 
in a Krukenberg tumour of the primary type 
seems to be quite favourable, as seen in our 
case 2 and also in those cited by Andrews, 
Frankl and Neuman. 
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PSEUDO-PARALYSIS DUE TO _ 
SCORBUTIC EPIPHYSITIS 

. By A, BRAMWELL COOK; m:b. (N.Z.), 
f.r.c.8. (Edin.), f.r.a.c.8., mb.cb. (Lond.) 

The Salvation Army Emery Hospital, Anand 

The term ‘scurvy’ brings to one’s mind a 
picture of bleeding gums or purpuric patches on 
the skin. It is not sufficiently recognized • that 
a state of pronounced vitamin C deficiency may 
occur without either of these manifestations. 

A . clinical condition very frequently met 
with in Gujerat is a ‘ pseudo-paralysis ’ of the 
legs due to scorbutic epiphysitis. The term 
pseudo-paralysis is used because in nearly, every 
case the diagnosis of paralysis has already been 
made by the practitioner or parent. 

The previous history is usually that the child 
has suffered from some infectious disease or 
debilitating malady such as typhoid, measles, 
dysentery or smallpox. After convalescence it 
is found that the child refuses to walk or even 
stand. The child is fretful, crying, loses weight 
and declines to eat. There may be slight 
fever. 

In typical cases, the attitude of the child is 
characteristic and almost pathognomonic, and 
bearing the condition in mind, one may ‘ spot ’ 
the diagnosis as soon as the parent presents the 
child for examination. Held up by the arm- 
pits, the child keeps its thighs and legs flexed 
up in mid-air. If an attempt is made to place 
the child on its feet, it refuses to bear its 
weight on its legs and withdraws its feet and 
flexes its legs more. If the legs are straight- 
ened, the child cries with pain. The legs are 
obviously not paralysed, but as the child 
refuses to walk or even stand, the impression 
of paralysis is often incorrectly gained by 
parents and even doctors. Frequently cases 
are seen, which have been treated as paralysis, 
rheumatism, tuberculosis or osteomyelitis for ' 
weeks or even months on end. The" doctors 
have prescribed every vitamin except vitamin 
C, with the result that the child has drifted into 
chronic invalidism and the parents into discon- 
solate despair. 

On; being questioned, the parents invariably 
and emphatically reply that the child never 
eats fruits: In most cases, the child seems to 
have an aversion to fruit and has always obsti- 
nately refused to eat any. 

One week's treatment with vitamin Chas the 
.miraculous effect of converting an apparently 


hopelessly paralysed child into a practically 
.normal child, able to stand and walk. 

The gums are usually normal. In some 
cases, however, the usual corbutic changes are 
seen in the gums, but the striking point is that 
they are more frequently normal than 
otherwise. In only 7 cases out of 30 were 
there scorbutic changes in the gums. The fact 
that an obvious case of vitamin C deficiency 
can show epiphysitis and not scorbutic gums is 
no more remarkable .than that an advanced 
case of rickets can occur with all the usual 
skeletal deformities and yet have normally 
developed teeth! 

Purpuric haemorrhages in the skin were not 
seen in any case of. this series. In adults, cases 
of scorbutic purpura. are frequently met with, 
but none have been encountered in this series 
of children’s cases of pseudo-paralysis. The 
skin is not hot nor changed in colour, -and shows 
no inflammatory changes. 

•The knees are the joints usually affected. 
They present a diffuse, rounded swollen appear- 
ance, tender to palpation and painful on passive 
movement, especially extension. 

Not infrequently, however, in cases present- 
ing the characteristic flexed attitude of the 
knees and with the usual history of deficient 
intake of vitamin C, . the knees appear exter- 
nally quite normal. A skiagram will, even in 
such cases, reveal that there is scorbutic epiphy- 
sitis (vide infra). 

Occasionally only one knee joint is affected. 
The diagnosis is then more obscure.' 1 have 
seen cases in which only the hip joints’ have 
been' affected. I have seen no case iii which 
the upper extremity was affected.' ' 

Subperiosteal scorbutic haemorrhages may 
occur. In one -case, an extensive extravasation 
of blood - under the periosteum of the femur, in 
a bottle-fed baby of 11 months, led. to an in- 
correct diagnosis of osteomyelitis. ■ In one week 
with appropriate therapy, , the swelling had 
dramatically subsided. Such an extravasation 
of blood may occur over, the spine,, in which 
case a diagnosis of tuberculosis of the spine 
may excusably be arrived at, 

Three classes of cases may thus be des- 
cribed 

(1) Epiphysitis with swollen joints, usually 
the knees. 

(2) Epiphysitis complicated with subperio- 
steal extravasation of blood, Such cases 
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Fig. 1. High power.— Areas 
acini as in adeno-carcinoma 
and £ signet-ring 


showing well-demarcated 
but with stromal reaction 
1 ceils present. 




Fig, 3,— -Typical group of 'signet-ring 1 cells. 


Fig. 4.— -Showing an advanced stage of degeneration 
and with copious mucous accumulation in cells. 
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(2) Tuberculosis. — The slightly expanded 
knee joint may suggest tuberculosis, but the 

• a 4 1!l! i J 


present a considerable swelling and simulate 
acute osteomyelitis. 

(3) Cases with normal appearance of, knee 
joints. The parents complain that the child is 
always stumbling and falling and is unsteady 
on his feet. At times the child may even ‘ go 
off his feet ’ and refuse to walk at, all. There 
is no pain in the knees and no swelling. A 
skiagram will, however, show the changes des- 
cribed below. 

Diagnosis 

(1) The characteristic attitude of the child 
can be considered of diagnostic value. 

(2) Other signs of scurvy, e.g. purpuric spots, 
bleeding gums, may be looked for. 

(3) The skiagram is diagnostic. A dense 
irregular band, obviously containing an exces- 
sive amount of calcium, is seen at the end of 
the diaphysis. This is the provisional bone laid 
down by .the epiphysis, and it is composed of 
unorganized calcium phosphate. This appear- 
ance is diagnostic of scorbutic epiphysitis. 
This provisional bone is friable and often 
breaks, and there may be hemorrhages in this 
area and microscopic fractures or dislocations 
of the epiphysis. The neighbouring zone is 
greatly decreased in density so that the bone 
may not be visible. The essential disturbance 
seems to be failure of the osteoblasts to con- 
vert provisional into true bone. The true bone 
of the shaft is rarefied, in striking contrast to 
the provisional bone. The shaft looks blurred 
— the so-called ground-glass appearance. 

Plate IX illustrates these three features. 

(4) Failure of the urine to decolorize 
dichloro-phenol-indo-phenol after- administra- 
tion of ascorbic acid. In one child three 
tablets of ascorbic acid 50 mg. each and one 
injection of ‘ Redoxon ’ 50 mg. were given. 
The urine subsequently passed did not deco- 
lorize dichloro-phenol-indo-phenol, indicating 
a marked deficiency of ascorbic acid. 

(5) Improvement on vitamin C therapy, 
given orally and parenterally, will confirm the 
diagnosis. 

Differential diagnosis 

(1) Infantile paralysis . — Many cases are re- 
ferred with this diagnosis and have had pro- 
longed therapy with vitamin B, to no 
advantage. On careful scrutiny, it is obvious 
that the legs are not paralysed. 


further reflection. - 

(3) Acute rheumatism . — In scorbutic epi- 
physitis, the condition remains limited to the 
knee joints, whereas in acute rheumatism the 
condition flits from joint to joint: 

(4) Acute osteomyelitis . — -If there is an ex- 
tensive subperiosteal extravasation of blood, 
acute osteomyelitis may be thought of, but the 
leucocyte count will -not be raised and the 
child's condition will not be so critical as in 
acute osteomyelitis. 

(5) Rickets . — In rickets, the bone ends are 
expanded at the joints, and the skiagram shows 
a cup-shaped epiphyseal cartilage, quite dis- 
tinctive from the - radiological appearances in 
scurvy. 

The doctors’ note, attached to one case, is 
given below in full, as it illustrates the common 
fallacies in diagnosis and treatment. 

'The patient has been under the treatment of various 
doctors since the last 4 months for daily rise of tem- 
perature and pain in the lower extremities. Two 
months back he was referred to me for continuous 
fever. He had at that time enteric fever complicated 
with jaundice which condition cleared up in due course. 
In the meantime, my attention was drawn to the 
localized swelling in the lumbo-sacral region which 
was tender and bearing relation to the pain in the 
lower extremities. The relatives are convinced that 
the spine is affected and the patient is sent for radio- 
gram. He is having Adol drops and Osteo-calcium 
tablets and a mixture containing calcium, iron and 
bitter tonic. He is advised plaster of paris jacket/ 

As the child was presented to me by the 
parents, the diagnosis was obvious. Both 
knees were flexed acutely in the mid-air and 
the child screamed as I tried to straighten the 
legs. The lumbo-sacral swelling was a scor- 
butic haemorrhage tender to touch. The gums 
were bleeding. This point had been overlooked 
by the doctor. When I questioned the parents 
as to the child’s diet, they admitted that the 
child obstinately refused to take any fruit at 
all. The white cell count was normal. 

Treatment . 

Ascorbic acid is given in. large doses, orally 
and parenterally. 

Local treatment is unnecessary, but frequently 
lead lotion, belladonna and glycerine are 
prescribed as placebos. 

As auxiliary treatment, cod-liver oil and 
ultra-violet light are given,- 
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Fruit is insisted on as a part of the diet. 
Prognosis . — With the correct diagnosis in 
mind, it is most gratifying to be able to re- 
assure the parents and predict that, with the 


proper treatment, the child will be showing dis- 
tinct improvement within a week. 

Cases relapse if correct diet is not given 
subsequently. Some cases relapse each- year. 


Table 

Summary of cases 


Number 

Sex 

Age in 
years 

/ 

Caste 

Parts affected 

Duration 

Precipitating 

factors 

1 

F. 

4 

Bania 

Legs, gums 

2 years 


2 

M'. 

2J 

Jain 

Legs 

20 days 

Smallpox. 

3 

M. 

4 

Patel 


1 month 

Measles. 

*4 

M. 

i 

Mohammedan 

Ankles 

i „ 

Rickets. 

5 

F. 

14 

Christian 

Legs 

15 days 


6 

M. 

4 ■ 

Patel 

Knees 

2 „ 

Diarrhoea. 

7 

M. 

6 

Bania 


4 months 


8 

M. 

1 




Cirrhosis liver. 

9 

M. 

3 

Patel 

v 

10 days 


10 

M. 

3 

Bania 


1 month 


*11 

M. 

2 

Patel 


8 days 


*12 

M. 

3 

Christian 


, ^ 


13 

M. 

4 

Hindu 


2 months 


*14 

M. 

7 

Bhavsar 

Right leg 

15 days 


15 

M. 

4 

Brahmin 

Knees 

4 months 

Enteric fever. 

16 

M. 

2 

Dhed 

Knees, gums 

10 days 

Fever. 

*17 

M. 

5 

Bania 

Right hip 

25 „ 

Dysentery. 

18 

M. 

10 


Knees 



*19 

F. 

I 4 

1 Darji 

it 

2 months 

A fall. 

20 

M. 

4 

j) 

a 

2 „ 

j Diarrhoea. 

*21 

M. 

3 

Bania 

Spine, gums 


I A fall. 

22 

F. 

6 

Christian 

Knees 

months 

Diarrhoea. 

23 

F. 

2 

Bania 

a 

3 „ 


*24 

M. 

11/12 

Mohammedan 

Knees and femur 


Malaria. 

25 

M. 

4 

Bania 

Knees 


Pneumonia. 

*26 

M. 

5 

i Soni 

a 

2 years 


*27 

F. 

7 

Bania 

Knees, gums 

2 months 

Malaria. 

28 

F. 

4 


it a 

, , 

Rickets. 

*29 

M. 

9 

Bania 

ti ti 

1 year 

Tonsils. 

30 

F. 

2 


it it 

• • 



v Further notes on the above cases 

No. 4. Recovered under treatment. Recurrence 
6 months later. Re-admitted. 

No. 11. Recovered in 4 days. 

No. 12. Three attacks. 

(1) Both knees, one year ago. Recovered. 

(2) Recurrence — discharged, walking in one week’s 
time. 

(3) Recurrence after one week — unable to stand — 
recovered in 24 hours with large doses of vitamin C. 

No. 14. A similar attack one year previously- — 
recovered with fruit. No fruit given since — -hence 
recurrence. 

No. 17. Simulating infantile paralysis — recovered in 
15 days. 

No. 19. Treated for two months as 'pus* and given 
vitamin D. Improved in a week. 

No. 21. Spine very tender — diagnosed as T. B. spine. 
Recovered in a week with vitamin C. 

No. 24. Subperiosteal haemorrhage left femur simu- 
lating acute osteomyelitis — a bottle-fed baby — gums 
normal. In one week, swelling subsided with 
vitamin C. 

No. 26. Does not walk properly at times. Fre- 
quently stops walking. 

No. 27._ Attacks recur 3 r early in September and 
October. 

No. 29. Pain and stiffness in both knees once eveiy 
year.. Bleeding gums. 

~ ~ CORRIGENDUM 

In the March’ 1945 issue of the Indian Medical 
Gazette , on page 133, column 2, line 22, the number 
' 252 ’ should be ‘ 2052 \ 


EXPLANATION OF PLATE IX 

Fig. 1. — Showing the characteristic posture when held 
supported by the axillae. 

Fig. 2. — Showing the characteristic posture which may 
be considered a diagnostic sign. 

Fig. 3. — Same child, as in figure 2, now able to stand 
after one week's treatment with vitamin C. 
Fig. 4. — Skiagram of child, aged 11 months, artificially 
fed, never given fruit. 

(а) Extensive subperiosteal haemorrhage. 

(б) Dense, irregularly formed, provisional bone. 

(c) Microscopic dislocation of epiphysis. 

( d ) Zone of diminished density. 

Complete recovery with vitamin C therapy. 

Fig. 5. — Skiagram of child, 4 years age, knees swollen 
and tender. 

(a) Dense provisional bone of epiphysis. 
ib) Microscopic subluxation. 

(c) Zone of diminished density. 

Unable to walk 2 months. Improved in one 
week on vitamin C treatment. 

Fig. 6. — Skiagram of child, 7 years age. Unable to 
walk 2 months. Knees held in typical posture 
but no obvious swelling. Pain on pressure 
and extension. Gums and teeth hypertrophic 
and bleeding slightly. History of relapses 
annually in September and October. 

(a) Extremely dense and irregular provisional 
bone of epiphysis. 

Fig. 7. — Skiagram of child, 2 years age. Knees not 
. swollen but pain on extension. Typical pos- 
ture. Bleeding gums; never eats fruit. 

(а) Irregular provisional bone. 

(б) Zone of diminished density. 
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A Mirror of Hospital Practice 

OVARIAN TUMOUR IN A THREE- 
YEAR-OLD CHILD 

By T. D. It A JO 0 

Civil Burgeon and Assistant Medical Officer, King 

Edward Memorial Hospital, Secunderabad ( Deccan ) 

This child was admitted to hospital on 24th 
August, 1944, with the history of a swelling 
moving about in the abdomen, noticed by the 
mother 8 days before. 

On examination, the areolre in the breasts were pig- 
mented, large and firm, and the vulva more fully 
developed than usual. A large freely movable hard 
lump in the lower half of the abdomen was felt rising 
out of the pelvis and reaching above the umbilicus; 
it was not painful or tender. On rectal examination 
the lump was felt in close relation to the left side of 
the uterus but not attached to it. The uterus was 
large, for the age of the child. 

The red cell count was 4 millions; haemoglobin 65 per 
cent. The urine showed a trace of albumin; stools 
nothing abnormal. 

A diagnosis of left ovarian tumour* was made: 
The child was kept in bed, on full diet and 
plenty of fruit juice and glucose. Six days 
later, the abdomen was opened under general 
anaesthesia and a large left ovarian tumour was 
removed. The right ovary was normal. There 
were no adhesions to the adjacent organs. 

The tumour was roughly spherical, solid and about 
4§ inches in diameter; on section the capsule was thick, 
the tumour being yellow in colour and uniform in 
appearance. The District Laboratory reported that 
it was a granulosa cell tumour and Professor Bhaskara 
Menon of the Vizagapatam Medical College stated: 
'It is a lutenizing granulosa cell tumour. It is of 
interest as it shows in places superficial resemblance 
to hypernephroma ’. 

Shortly after the operation the child started a 
temperature up to 103°F. which came down to 
101 °F. next day. Blood films showed no malaria 
parasites. There was vaginal bleeding which 
lasted for two days. The breasts were 'full and 
began to secrete milk from the third day after 
operation. The urine, gave positive Aschheim- 
Zondek test. 

The wound healed in a week. The secretion 
of milk stopped but the size of the breasts 
showed no change. The child was discharged 
a month after admission. 

I am grateful to my chief, Colonel L. K. Ledger, 
for permitting me to record this case and to 
Major Manifold and Prof. T. Bhaskara Menon, for 
their valuable reports. • 


PERSISTENT INTRACTABLE 

HEADACHE IN AN ADULT CAUSED 
BY ASCARIS LUMBRICOIDES 

By P. It. GHOSH, ms. 

Ascaridiasis shows no predilection for any sex 
or age, but the graver symptoms are usually 
encountered only in the young. From minor 
intestinal disorders to serious abdominal com- 
plications, e.g. intestinal obstruction, appendi- 
citis, liver abscess, even, perforation of the 
gut, all have found mention in textbooks. 
Ascaridiasis is known to produce complica- 
tions in other organs as well, e.g. broncho- 
pneumonia (Low) ; even meningismus is re- 
corded (Horder). But all these complications 
are met with in children. Adults do common- 
ly suffer from ascaridiasis in the tropics btjfc 
they seldom manifest data adequate for a 
correct diagnosis. 

The following case illustrates how a persist- 
ent intractable headache in an adult was 
traced to Ascaris lumbricoides alone. 

A Hindu male, aged over 50, had been treated 
at civil hospitals at different times for the 
only complaint of a persistent intractable 
headache of ‘ boring ’ nature. He had been 
subjected to various examinations in hospitals, 
but nothing definite could be detected, except 
errors of refraction for which suitable glasses 
were prescribed but without effect. Analgesics 
could only afford him a transient relief. 

To start with he was put on antineuralgic 
drugs with calomel. The calomel given for a 
few days set up mercurial stomatitis, and it 
was replaced by magnesium sulphate. Soon 
after this the patient vomited two big round 
worms. Anthelmintics were therefore given 
and seven more round worms were passed with 
evacuations, and his long-standing headache 
came to an end. Thereafter no headache was 
complained of. 


A CASE OF POST-INFLUENZAL 
GRANULOCYTOPENIA TREATED 
WITH LIVER 

By' K. C. CHAItRAVARTY, l.m.f., l.t.m. 

A tea garden labourer, aged 44, was admitted 
to the hospital on the afternoon of 21st June 
1944, suffering from fever. He stated that -that 
morning the temperature rose abruptly with 
rigor and chill. His other complaint-) were 
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intense headache) sneezing and nasal catarrh, 
vague pain in the abdomen and pain all over 
the body, and constipation for two days. On 
examination, temperature 103 °F., pulse 122, 
respiration rate 23, lungs clear, heart normal, 
liver not palpable, spleen enlarged two fingers, 
abdomen tender, tongue slightly coated. The 
peripheral blood did not show any malaria para- 
site. The differential count was : polymorphs 
65 per cent, small lymphocytes 20 per cent, 
large lymphocytes 9 per cent, transitional 
5 per cent and eosinophile 1 per cent. The case 
was clinically diagnosed as influenza. 

A soap and water enema was given after 
admission followed next morning by a purga- 
tive. A diaphoretic mixture and the usual in- 
fluenza mixture (containing sodium salicylate) 
were prescribed twice daily alternately. The 
temperature came down to normal and the 
patient was feeling better except for debility. 

On the seventh day of the illness, however, 
the patient was somewhat listless and pros- 
trated and complained of nausea, disinclination 
for food, severe pain in the loins and legs, sore- 
ness of mouth and tongue. Next day the con- 
dition became more acute with hiccough and 
pain in the abdomen, frequent vomiting and 
violent diarrhoea, about 15 motions being 
passed during the day. Microscopically 
nothing pathogenic was found in the stool. 
The pulse rate was 125 and the temperature 
96.2°F. The peripheral blood was taken for 
a differential count but only a few granular 
cells could be detected. Venous blood showed : 
total r.b.c. 4.2 million per c.mm., total w.b.c. 
900 per c.mm. In differential count neutro- 
phils were 9 per cent and the rest lymphocytes 
and monocytes. These findings with the clini- 
cal condition suggested a diagnosis of ‘ acute 
granulocytopenia ’. As ‘ pentnucleotide ’ or 
liver extract was not available, 2 c.cm. of milk 
was given intramuscularly. The condition 
became worse next day with extreme toxaemia 
and prostration; temperature 95.4°F., pulse 
168; mild delirium and restlessness were pres- 
ent. Rectal saline with glucose 10 per cent 
was given with other symptomatic treatment. 
Four ampoules of hepolon (Allen & Hanbury’s) 
were procured and was given for four days, 
one ampoule per day. The diarrhoea ceased 
and after the fourth injection the symptoms 
abated considerably. Regeneration of neutro- 
phils was evident in the blood picture. The 


patient continued to maintain progress both 
clinically and hsematologically and was dis- 
charged three weeks after admission. 

Discussion . — Acute agranulocytosis, accord- 
ing to modern literature, is not an infrequent 
complication after administration of sulphon- 
amides and pyramidon; it has also been observed 
and recorded descriptively in certain cases of 
kala-azar and|or following intravenous injec- 
tion of pentavalent antimonials by workers 
in China, Zia and Forkner, and Huang. The 
first authentic case of kala-azar recorded in 
India with this complication, has been dis- 
cussed by Das Gupta and Sen Gupta. In the 
post-influenzal phase of the vast majority of 
cases this complication is absent and no case 
of granulocytopenia following influenza has 
been recorded before in this country. 

The mechanism which leads to neutropenic 
changes in the bone marrow by arresting matu- 
ration of myeloblasts is still not clear, though 
some workers stress the point .that this syn- 
drome can be produced by any toxic or infec- 
tive agent. It appears to the writer that some 
toxic substance produced in the blood during 
the course of certain diseases and|or following 
the administration of drugs, notably the sul- 
phonamide group, may cause dissolution of 
granulocytes in the systemic circulation or re- 
tard formation or maturation of young 
myeloblasts. 

Summary 

1. The clinical picture of a case of post- 
influenzal granulocytopenia is described. 

2. The diagnosis was confirmed by the scar- 
ed of granular cells in the peripheral blood 
film. 

3. In the absence of pentnucleotide, small 
doses of liver injections jffected a cure in the 
case. 

4. It is suggested that the susceptibility of 
individual granular cells in the systemic circu- 
lation or in their young stages in the bone 
marrow to some toxic substance produced in the 
blood during disease and/or following admin- 
istration of drugs may chiefly be responsible 
for the production of neutropenic changes as 
evidenced by the extreme paucity of granular 
cells. 

, Acknowledgment ,. — I am thankful to Dr. Q. G. 
King, Medical Officer, Mangaldai Medical Association, 
for kindly permitting me to publish this case report. 
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BOVRIL AS AN AID TO NUTRITION 


Physiological facts disclosed by recent experiments 


In many illnesses* when gastric secretion is 
impaired and is deficient in hydrochloric acid* 
Bovril corrects this condition by restoring the normal 
volume and activity of the gastric juice, thus aiding 
the peptic digestion and absorption of protein foods. 

In 1911* the late Professor Thompson* of Dublin* 
established that Bovril had the power of ministering 
to nutrition by the assistance it gave to the assimila- 
tion of other foods. Recently a remarkable series of 
experiments has been conducted at an English 
University. A group of medical students volunteered 
to undergo the unpleasant experience of allowing the 
passage of an oesophageal tube into the stomach so 
that accurate studies might be made of the effect of 
certain beef preparations. One of the substances 
investigated was Bovril. 


As a result of these experiments (described in 
detail in the British Medical Journal of August 28th* 
1937) Bovril emerged as 4 the most effective stimu- 
lant.’ Briefly* it was proved that Bovril increased 
the supply of gastric juices where there was a defi- 
ciency and restored it to normal. It is an accepted 
medical fact that people of sedentary habits generally 
suffer from a lowering of the essential gastric activity ; 
Bovril rectifies this and* by facilitating the digestion 
of proteins* enables full nourishment to be 
gained. 

Everyone* therefore, who is run down through 
strain or illness* or who feels in need of extra strength 
to cope with the demands of modem life* should take 
a cup of hot Bovril daily. It is a delicious and 
stimulating way of keeping fit and strong. 




ASSISTS 

ASSIMILATION 


NOT NERVOUS BUT ‘NERVY 

Even in these days there is little evidence of nervousness / 
but overwork and strain make themselves felt however 
much their external manifestations be controlled* 

Thus the overworked business man may suffer from head- 
aches and insomnia, for the relief of which he needs a 
sedative that will increase his working capacity. 

VEGANIN satisfies this need. It is composed of acetylsali- 
cylic acid, phenacetin and codeine, each in small but 
sufficient dosage, and has a specific synergistic effect in 
disorders consequent on over-strain. 

VEGANIN is neither toxic or habit-forming. It is not 
advertised to the public. 


J 
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MARTIN & HARRIS LTD., 

Mercantile Buildings, Lall Bazar, Calcutta. 
Alio at Bombay, Madras, and Karachi 
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ANACARDONE 

Trade Mark 

(Nikethamide B.D.H*] 

Nikethamide, over a period of years, has won 
an established position for the treatment of 
collapse from shock and poisoning, also for the 
control of the depth, or duration, of basal 
anaesthesia, particularly that induced by intra- 
venous barbiturates. 

Nikethamide has been recommended also for the 
treatment of syncope in blood donors f Journ • 
f v4mer- Med - Assoc-, May 27th, 1944, p. 314 

(abs.)], the incidence of which, it was stated, is 
about 7 per cent. In this report nikethamide 
was described as being ‘ ihe most effeciioc single 
pharmacodynamic agent for the treatment of donor 
syncope’ • 

Slocks of Anacardove are held by leading chemists , and 
full particulars arc obtainable from — 



THE BRITISH DRUG HOUSES LTD. 

(Incorporated in England ) 

Imperial Chemical House Ballard Estate, BOMBAY 

^ - Ancd|In|455 



Under the stress of wartime conditions the “ Mobilix” 
Ward outfit has earned a reputation for absolute relia- 
bility. It is built for hard service without the necessity 
for frequent maintenance, and is, therefore, well suited 
to the requirements of remotely situated hospitals. 

The “ Mobilix ” has an output of 95 kV . (peak) at 40 
mA v or 43 kV. at 60 mA., and screening may be carried 
out continuously for periods up to 10 minutes. 


Pari of a series of “ Mobilix ” Ward X~Bay Apparatus in 
up-to-dale Walson factory in England . 

* 

If ypii are planning for the future, please send us 
details of your X-ray requirements, when we will gladly 
submit suggestions and information * about, the 
arrangements which wdllbe made for the resumption of 
representation in your locality after the war. 



WATSON & SONS 


BV APPOINTMENT - 
TO THE DATE KING- 
£MFEE0R GEOEGE V 9 


/^ELECTRO- 
i, MEDICAL 
Temporary Head Office : 

76 CASTLE ST., READING, ENGLAND. 


) LTD. 
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THE COPPER-SULPHATE SPECIFIC- 
GRAVITY METHOD OF BLOOD 
ANALYSIS 

In the tropics in general and in India in 
particular, cases of hypoproteinffimia and of 
anaemia are common. The physician often 
wants to know what are the blood haemoglobin 
and protein values of his patients. The haemo- 
globin value in grammes can be obtained rapidly 
by the haemoglobinometer if the physician has 
one, but haemoglobinometers are difficult to pro- 
cure in these days; the figures for total blood 
proteins can be obtained only by a long and 
tedious biochemical examination. It therefore 
appears to be of considerable interest and 
importance to the medical profession in India 
that a simple method has been published which 
gives approximate figures for. total blood pro- 
teins and for hemoglobin. 

The method consists of finding out the speci- 
fic gravity of (a) whole blood and (6) plasma 
by letting drops fall into a series of bottles con- 
taining copper sulphate solution of varying 
specific-gravities. Simple methods of making 
up these solutions without a specific-gravity 
bottle or even a chemical balance are described. 
The editor . has carried out careful tests of this 
method of analysis of blood and the results of 
these tests will be published later. At present, 
it should suffice to say that when carefully 
carried out the results of the test appear to be 
sufficiently accurate to be of great value to the 
clinician; their value to the research worker 
requiring a greater degree of accuracy is less, 
but may still be considerable. 

Briefly the findings of the tests carried out 
by the editor are as follows : 

In 40 bloods selected as showing a wide range 
of haemoglobin values varying from 4 grammes 

to 16 grammes it has been found that the hemo- 
globin value as given by the copper sulphate 
specific-gravity method has usually agreed quite 
closely with that given by a careful estimation 


with Hellige haemoglobinometer.* Out of 40 cases 
in only 6 has the difference in" values been more 
than . 1 gramme; in 19 cases the difference has 
been less' than £ gramme and in the remaining 
15 it has been between £ and 1 gramme. These 
facts indicate, that as a rough method of 
haemoglobin estimation the test has consider- 
able value. Since however the test with the 
ordinary haemoglobinometer is simple, rapid and 
accurate, provided that the haemoglobinometer 
can be relied upon, the haemoglobinometer will 
usually be preferred where it is available. One 
army medical officer however has told the 
'writer that he has used this copper sulphate 
specific-gravity method as a method of testing 
doubtful haemoglobinometers^ ! 

While the figures given by this for the haemo- 
globin have been reasonably accurate, the 
figures given for the haematocrit readings in our 
cases have been persistently too low. This 
fact would suggest that the method given for 
calculating the haematocrit reading has been 
defective, and this defect may be removed; but 
even then our findings suggest that the test will 
be of limited value in this particular respect. 

For clinicians who have reliable haemoglo- 
binometers, the main value of the test will be 
that it gives one the total blood protein values 
with considerable accuracy. A parallel series 
of estimations carried out by the editor by the 
copper sulphate method and by Dr. J. P. Bose 
by the long and laborious method of Kjeldahl 
has shown the copper sulphate method to be 
accurate enough for all clinical purposes, giving 
the total blood protein within ^ gramme and 
usually within a narrower margin than this. 
The limitation of the copper sulphate method 
is, of course, that it does not give the albumin- 
globulin ratio which is often important to clini- 
cians. Nevertheless the test should be an 
extremely useful one. One great advantage 
of this test is its rapidity and simplicity, the 
result being available in a few minutes instead 
of many hours, possibly one or two days later. 
We recommend this test very strongly to our 
readers. The details of the test are given in 
the 'current topics’ section of this issue; also 
the line chart necessary for calculating the 
plasma proteins and haemoglobin values is re- 
produced in this issue. An article giving our 
experience of this test will appear in. a future 
issue of this journal. ' ; ' * * 

J. L. 
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AGRANULOCYTOSIS 

Leucopenia with a diminution in the number 
of neutrophils is fairly common in certain 
diseases prevalent in this country, viz, kala- 
azar, chronic malaria, the dengue group of 
fevers, and typhoid, but these are not usually 
associated with any obvious- recognizable signs 
directly attributable to the blood changes; the 
one exception is in kala-azar with the occur- 
rence of cancrum oris and other complications. 
In the clinical entity known as agranulocytosis, 
the leucopenia is much more marked than in 
these conditions; the white cell count may drop 
below a thousand per cubic millimetre with few * 
or no granulocytes but without any significant 
decrease of the red^cells and haemoglobin ; there 
are associated fever and necrotic ulcerations in 
the mouth and throat. 

This condition has come to the fore in recent 
years as a complication encountered in connec- 
tion with the use of certain common drugs, al- 
though it occasionally occurs in some infections 
such as severe forms of pneumonia, septjgsemia, 
etc. Following the clinical discovery of the con- 
dition by Schultz in 1922, its recorded incidence 
rose high till 1933, when the causative role of 
amidopyrine was discovered. Thereafter, as a 
result of restrictions on the sale of this drug, 
it seeiped to decline. Since the advent of the 
sulphonamide group of drugs, cases of granulo- 
cytopenia or of actual agranulocytosis have 
become more frequent again. Other drugs 
such as benzol, barbiturates, gold salts, organic 
arsenicals, etc., have also been known to give 
rise to this condition, and the latest is thiourea 
which is used in the treatment of hyper- 
thyroidism. 

To what extent the condition is caused by 
these drugs is not known. All that we know 
is that there was a noticeable increase in its 
incidence with the increase in the use of seda- 
tives of the amidopyrine group, especially 
those containing amidopyrine with a barbitu- 
rate. It is one of the rarer complications of 
sulphonamide therapy; nevertheless precautions 
are taken to check the white cell count at 
regular intervals in any patient on sulphon- 
amides for more than a week. 

Since the . introduction of arsenical prepara- 
tions in the treatment of syphilis, toxic effects 
on the hsmopoietic system have been reported, 
but in view of their widespread use, the , occur- 
rence of agranulocytosis following their admin- 


istration must be regarded as a rare compli- 
cation. According to a recent report, there 
were only 24 ' blood dyscrasias ’ -in a series of 
.1,244,537 injections given in the United States 
Navy between 1925 and 1938. We are not 
aware of reports- of this kind in this country) 
but for the present we may refer our readers 
to a case of tropical eosinophilia, published 
in the March issue, developing agranulocytic 
angina during arsenical therapy. The patient 
showed signs of intolerance to acetylarsari 
by febrile reactions after the third and 
fourth injections, and her condition became 
acute after the fifth injection. The reason for 
the development of agranulocytosis after admin- 
istration of arsphenamines has been a matter 
of much speculation. It has been suggested 
that the benzene ring in the arsphenamine 
molecule, and not the arsenic itself, is the 
factor concerned in the production of these 
toxic effects. The harmful effects of benzol on 
the bone marrow is well known, and a benzene 
ring is also present in the sulphonamides and 
amidopyrine. It is also probable that, in at 
least some of the cases, the condition is an 
allergic and not a toxic phenomenon. The fact 
that it may set in abruptly after relatively 
small doses, and with treatment . rarely lasting 
less than ten days, lends support to this view. 
In the case just referred to, the patient deve- 
loped sensitiveness to the drug ten days after 
the treatment was begun. According to Witts, 
as little as 1 to 2 grammes of amidopyrine has 
been •sufficient to sensitize some persons, and 
once the patient is sensitized, a dose as small 
as 0.2 gramme may precipitate an acute attack 
of agranulocytosis; the complication occurred 
after a total dosage of 18 grammes of sulphon- 
amide and an average daily dose of 2 to 3 
grammes in a collected series of 20 cases. On 
the other hand, many patients have been given 
much more than this without any untoward 
effect. These facts point to personal idiosyn- 
cracy as an important factor; when this is the 
case, the drug, after a preliminary sensitizing 
dose, may depress the leucoblastic tissue to the 
extent of inhibiting the production and delivery 
of the neutrophils. 

It is not clear why certain infections are 
liable, though rarely, to. cause agranulocytosis; 
it may be due to the overwhelming nature of 
their attacks. There may be some truth in the 
suggestion that the myeloid tissue varies with 
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the individual; in persons with ‘weak’ bone 
marrow, a moderatively severe infection may 
exert a very baneful effect. So far, we have 
"scarcely associated influenza with this compli- 
cation, but, as will be seen from a report else- 
where in this issue, such an attack was followed 
by agranulocytic angina. 

In' treatment, there is no specific remedy; 
early diagnosis and withdrawal of the offending 
drug are of prime importance. Although this 
alone may suffice to restore the blood picture 
to normal, especially if the agranulocytosis is 
not of marked degree, pentnucleotide should be 
administered without delay. Favourable re- 
sults have been obtained if it is started early, 
preferably within four days, and if it is given 
in adequate doses, viz, 10 c.cm. (containing 
0.7 gm.) four times a day for at least four 
consecutive days. The chances of recovery are 
reduced if the treatment is begun late, as abso- 
lute agranulocytosis for seven days is incom- 
patible with life. Pentnucleotide is however of 
no value if the bone marrow is in an inactive 
state, producing no leucocytes, as can be "judged 
from sternal puncture; in such cases a blood 
transfusion may tide over the crisis. 

Liver extract has also been recommended as 
a useful therapeutic agent. Both the patients 
referred to above had liver, as pentnucleotide 


was not available; the authors believe that it 
was responsible for the cure. Some have also 
used liver extract as a supportive measure in 
the treatment with arsenicals or heavy metals 
of patients with a previous history of intoler- 
ance to these drugs. In animal experiments 
with thiourea, agranulocytosis has been pre- 
vented by the simultaneous administration of 
liver. The value of liver extract injections in 
these cases probably lies in its beneficial effect 
on the bone marrow and liver function. 

Finally, the question arises whether the 
sulphonamides, though leading to agranulocy- 
tosis, may not be used in treating any 
dangerous secondary bacterial infection which 
accompanies it. This line of treatment has 
recently been adopted in a few' cases with 
encouraging results; the granulocytes which had 
previously ‘ disappeared began to reappear in 
the blood within a few days, pyrexia dis- 
appeared, and the patients made good recoveries. 
Similarly, granulocytopenia resulting from severe 
bacterial infection is not in itself a contra- 
indication to sulphonami.de therapy, if the 
causative organisms are susceptible to the drug. 
But penicillin will probably be the drug of 
choice in these cases. 

R. N. C. 


Special Article 


INDIVIDUAL VARIATIONS IN THE 
ABSORPTION OF DRUGS FROM THE 
GASTRO-INTESTINAL TRACT 

- By Colonel* Sib R. N. CHOPRA, cab, m a, 
scj3. (Cantab,), (Lond.) 

and 

I. C. CHOPRA, ba., B.ch. (Cantab.), (Eng".), 

L.H.C.P. (Lond.) 

(Drug Research Laboratory, Kashmir) 
Introduction 

From the point of view of absorption, the 
alimentary tract has been divided into three 
main sections. These sections are not anatomi- 
cal but purely from considerations of function. 
The upper portion comprises the mouth, 
the stomach and the upper part of the 
duodenum. Its functions are to receive food, 
to reject unsuitable material, to reduce the re- 


mainder to a fairly uniform consistency by 
chemical and mechanical means. The digestion 
of food is started here, and the contents are 
passed on to the middle portion. 

The middle portion begins in the lower part 
of the duodenum and extends to the ileo-caecal 
sphincter. Its functions are to complete the 
digestion of food and to absorb as much as 
possible. Nearly 90 per cent of the absor- 
bable substances in ■ a meal are taken up here. 

The lower portion consists of the emeum, the 
colon and the rectum. Its functions are to 
complete absorption, to store and to period- 
ically excrete the indigestible residue. The 
contents of the small intestine enter this por- 
tion in a fluid state, _ and are reduced to a semi- 
solid consistency. Certain reflexes are set up 
periodically and the contents are expelled. 
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Absorption from the rectum and colon is small, 
and their utility from the point of view of 
nutrition or medication is very limited. 

In order to understand individual variations 
in the absorption of drugs, it is essential to 
grasp these facts, because absorption of drugs 
is intimately connected with the digestive pro- 
cesses. It is also worthy of note that the 
majority of gastro-intestinal troubles are due to 
the disorders of the upper and the lower portion 
of the alimentary canal. The stomach has to 
bear the brunt, in the first instance, of all indis- 
cretions in the matter, of diet, and frequently 
suffers severely from liberties which are taken 
by an individual with regard to food and drink. 
The lower portion also suffers frequently from 
the effects of faulty dietary, but whereas in- 
fective conditions do not affect the stomach, on 
account probably of its strong acid- juice, the 
lower portion is frequently involved in both 
protozoal and bacterial infections. The middle 
portion is often the seat of infestations with 
helminthic parasites - some of which attach 
themselves to. the mucous membrane while 
others merely live on the nutrient fluid round 
them. 

The main factors concerned in individual 
variability in the absorption of drugs may be 
grouped under three headings : — 

I. Variations because of 'physiological 
factors. — The most ancient, the most natural 
and even now the most widely used method of 
administration of drugs is by the oral route. 
Its chief advantages are undoubtedly from the 
point of view of the patients who can make use 
of medicaments without the intervention of the 
doctor or any other person. A majority of the 
drugs given by mouth reach the stomach with- 
out much alterations on account of rapid pass- 
age through the mouth, the pharynx and the 
oesophagus. No appreciable absorption takes 
place even from the fundus of the stomach. It 
may be stated here that in case of some drugs 
considerable absorption may occur from the 
mucous membrane of the mouth, and this 
method is adopted in case of some diffusible 
drugs ( e.g . nitro-glycerine, adrenaline, some 
sex hormone preparations), but this cannot be 
regarded as a suitable method for most of the 
other drugs in usfe. It is only when a drug 
passes through the pyloric sphincter that the 
absorptive processes really begin. The activity 
of the stomach, therefore, plays an important 


part in the ' commencement of absorption 
because it is the muscular contractions of this 
organ, which push the contents through the 
pyloric sphincter after they have been dealt 
with by the gastric juice. The passage of a 
drug through the stomach may thus take from 
a fraction of a minute to more than two hours. 

If a non-irritant drug is swallowed when the 
stomach is empty, and, when a large quan- 
tity of water is taken with it, it rapidly passes 
through the stomach into the duodenum and 
absorption commences immediately. If, how- 
ever, a drug is taken after a fineal,' its absorp- 
tion is very variable. For instance, if a non- 
irritant drug is taken with a large amount of 
fluid, it may pass along the lesser curvature of 
the stomach straight to the pylorus and 
through it into the duodenum. If the volume 
of fluid is small, the drug will mix with the 
food mass, pass slowly through the pylorus with 
the food and absorption will be considerably 
delayed. Absorption of a drug from an empty 
stomach is often irregular specially if it 
is irritant, as it may reflexly cause closure of 
the sphincter and thus prevent its reaching the 
absorptive surface of the duodenum. 

Circulation of blood in the gastro-intestinal 
tract has considerable influence on absorption. 
Absorption is quick when the circulation is nor- 
mal; it is slowed when it is hampered by such 
factors as vaso-constriction, catarrhal condi- 
tions of the mucous ^membrane, etc. 

It will thus be seen that large individual 
variations in the absorption of drugs taken by 
mouth would take place .if drugs are given with- 
out due regard to the physiological considera- 
tions as is not infrequently the case. If the 
physiological processes regulating the activity 
of the gastro-intestinal tract are borne in mind, 
it wtruld be easy to insure either slow or rapid 
absorption within certain limits. It may be 
taken as a rough rule that absorption of about 
three quarters of a dose of a drug should 
usually occur between one to three hours after 
its administration by mouth. 

II. Variability because of physical and 
chemical factors concerned . — The ’ second group 
concerned in the individual variability in 
absorption of drugs are physical and chemical 
factors. The phenomena of solution, filtra- 
tion, osmosis, diffusion, dialysis, and phago- 
cytosis are all actively concerned in the 
absorption of drugs. In addition to these, 


May, .1945] VARIATIONS IN ABSORPTION OP DRUGS : R. N. & I. C. CHOPRA 269 


a- mechanism which is not understood occa- 
sionally comes into play. This has been 
termed the ‘ vital activity ’ of the cells of the 
mucous membrane, and defies all the physical 
and chemical laws and endows the cells of the 
mucous membrane concerned with special 
powers of selection or rejection of the material 
at its disposal. Absorption of the animal’s own 
-serum, for example, takes place from the intes- 
tinal canal without alteration whereas othei 
sera undergo normal protein digestion v 

The rate of absorption of a drug is modified 
by the solvent used. For instance, alcoholic 
solutions are more rapidly absorbed than 
aqueous solutions, probably because of the 
greater diffusibility of the solvent. The more 
soluble a substance is in the protoplasm the 
more quickly it is absorbed, e.g. glucose, urea, 
colloidal substances, such as gums, resins, oils, 
kaolin, etc., are absorbed with difficulty; in fact, 
when absorbable materials (e.g. salts, alka- 
loids, etc.) are mixed with such substances, the 
rate of their absorption may be so much slowed 
that no action occurs, the rate of excretion 
being as rapid as absorption. 

The concentration of solutions affects the 
rate of absorption in conformity with the laws 
of osmotic pressure. Saline solutions such as 
magnesium sulphate which are little absorbed 
themselves may prevent the absorption of 
readily absorbable drugs. Astringent ‘substances 
tend to lessen absorption. Solids are not suit- 
ably altered by the intestinal juices and are not 
absorbed except through the phagocytes ; they 
may even then be deposited in the lymphatic 
tissues. They exert no action unless dissolved 
by body fluids. 


III. Variation in absorption due to diseas 
—The third factor concerned in the individu; 
variability in absorption is the disease facto 
When the normal functions of the stomach ai 
deranged on account of disease, considerab: 
changes occur in the absorption of drug 
Thus m case of shock absorption is considerabl 
decreased and may even- stop altogether. Sligl 
irritation of the gut, which does not cause in 
jury, increases absorption, but absorption - 
decreased and may be totally inhibited whe 
tne gut is injured. 

Jn febrile states it would not be safe to esti 
. \ e t le P r °bable rate of absorption. In 
sick person the rate of absorption may diffe 
considerably from that which Occurs in health 


I Often absorption is considerably reduced when 
there is general reduction of vitality; the lower 
resisting power of the body occurring in chronic 
constitutional diseases retards absorption. If 
the intestines themselves are diseased they 
allow much more rapid diffusion of proteins, 
toxins and ferments than healthy intestines but 
absorption of drugs may be adversely affected. 

It is not surprising, therefore, that the same 
drug given to two different patients under 
similar conditions for the same symptoms, may 
behave entirely differently, and on testing the 
urine, one patient may show the presence of the 
drug and the other may not. The reason of 
this variation is not far to seek. An analysis 
of the records of patients admitted into the 
Carmichael Hospital for Tropical Diseases, 
Calcutta, showed that in as many as 60 to 
70 per cent of patients the gastrointes- 
tinal tract was involved. Detailed inves- 
tigations revealed that as many as 25 to 
30 per cent suffered from helminthic in- 
fections, 28 to 30 per cent from catarrhal 
conditions of the intestines of various origin. 
The remaining suffered from pathological 
appendix, gastro-duodenal ulcer, diseased gall- 
bladder, etc. Helminthic parasites especially 
hookworm live in the upper part of the small 
intestine, and even a light infection may alter 
the normal physiological processes in this part. 

In addition to the above, a very large number 
of patients complained of vague abdominal 
symptoms although no definite laboratory 
finding for known infective agents was obtained. 
Most of these patients showed a condition of 
hypo- or hyperchlorhydria which is very 
commonly associated with chronic dysenteries 
and colitis in which the original causal agent, 
either bacterial or protozoal, is very difficult 
to detect. The acidity of the stomach, which 
is often altered in these conditions, is -in itself 
a factor in the absorption of the drug inasmuch 
as rt is often here that the drug i s rendered 
suitable for absorption by disintegration of 
tablets and conversion of insoluble into soluble 
compounds. 


* ibtctor which should nc 

be lost sight of is that the rapid passage of. 
drug through the small intestine, wher 
absorption usually takes place, occurs i 
chronic diarrhoeas and dysenteric condition 
A-ray examinations with barium meal shor 
■iat the meal m these cases hurriedly passe 
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through the small intestine, "and in a very few 
hours, less than five usually, it reaches the 
pelvic colon, no trace being left in the small 
intestine. Drugs, therefore, are not allowed 
sufficient time for absorption. Besides these 
conditions, the mucous membrane of the 
gastro-intestinal tract *is not normal in a large 
percentage of patients in the tropics, and peptic 
ulcer, disease of the liver and gall-bladder and 
pathological appendix, colitis, etc., are fre- 
quently met with. The absorption of drugs in 
such cases may be far from normal and may 
show considerable individual variations. 

Clinical data 

The importance of these faetors was brought 
home to us when we were studying the effects 
of different anti-malarial drugs on patients in 
the Carmichael Hospital for Tropical Diseases. 
The results given even with such potent drugs 
as plasmochin and atebrin were so variable 
that we were puzzled a great deal at first. It 
was not till the excretion of these drugs in the 
urine was studied side by side with their effect 
on the malarial parasites and clinical symp- 
toms in a series of cases in this hospital that 
the cause of these discrepancies was understood. 
A few details about some of these cases may be 
worthy of attention. 

Case 1. — The patient was admitted with a history 
of periodical fever for three months. He was anaomie 
and emaciated, and the spleen was enlarged. Exami- 
nation of blood showed M.T. rings and crescents. 
Stool examination showed the presence of Tricho- 
monas hominis, E. nana cysts , Bad. morgani and 
Bad. para-asiaticns. 

Atebrin 0.1 gm. and plasmochin 0.005 gm. in dragees 
was prescribed three times a day, but crescents per- 
sisted even when the dose of plasmochin was increased 
to 0,02 gm. twice daily. Usually 0.01 gm. twice daily 
for two to three consecutive days causes their dis- 
appearance, Plasmochin is a toxic drug and even with 
such large doses as were prescribed no toxic symptoms 
were produced. The urine tested side by side did not 
show even traces of these drugs. Normally, they 
appear in the urine within 36 hours. It was evident, 
therefore, that no absorption was taking place and 
therefore parasites remained unaffected. The only 
effective route for administration in such cases would 
be parenteral. 

Case 2. — The patient was admitted with recurrent 
attacks of malaria. He was ansemic * and somewhat 
emaciated. The spleen was enlarged 2 inches below the 
costal margin and was tender. Blood showed scanty 
M.T. rings. There was a light hookworm infection. 
Atebrin 0.1 gm. and plasmochin 0.005 gm. were given 
‘ three times a day but even after their administration 
for 9 days the parasites and fever persisted. The drugs 


could not be detected in the urine till the 10th day 
of administration when appreciable amounts were 
found. The parasites then disappeared and the tem- 
perature fell to normal. 

Case 3. — The patient had a combined M.T. and B.T. 
infection, and even after the administration of atebrin 
and plasmochin for eleven days the parasites persisted 
as also paroxysms of fever. Drugs could not be detected 
in the urine till the 9th day and then remained in 
appreciable quantities. This patient had strongly posi- 
tive W.R. He had a palpable spleen and tender liver. 

Case 4. — The patient was a chronic malarial sub- 
ject and^ started having attacks of malaria while in 
hospital. Scanty M.T. rings were found in the blood. 
The patient also had a heavy hookworm infection. 
Atebrin and plasmochin were prescribed, but para- 
sites persisted in blood for six days. Only very 
minute traces of these drugs could be detected in the 
urine. 

Case 5. — The patient had attacks of malarial fever 
for six days. B.T. rings and growing trophozoites were 
found in the blood. He had a lot of quinine treat- 
ment but with no results. The patient suffered from a 
chronic dysenteric condition, and organisms of the 
meta-dysenteric group were found in the stools. 
Atebrin and plasmochin were given for six' days with 
no results, * and later quinine was given but parasites 
persisted for six days. No atebrin could be detected 
in the urine. This is the class of case in which gastric 
acidity is low and the meal rushes through the small 
intestines. 

, We could cite many more such cases, but 
these will suffice to show the' effect of disease 
on the absorption of drugs from the gastro- 
intestinal tract. 

b 

% 

Summary and conclusions 

What is true of atebrin and plasmochin 
holds good in case of other drugs also. Every 
medical practitioner is familiar with the wide 
individual variations in response to drugs. No 
two individuals respond to any drug in an 
identical manner, and' a small minority may 
react to certain drugs in an wholly abnormal 
manner. Extensive data in this connection has 
been gathered from biological standardization 
of drugs with different stocks of animals and 
large variations in dosage and response are 
found. If this is the case with healthy ani- 
mals, it is not surprising that large variations 
occur in disease and particularly when the 
disease affects the gastro-intestinal tract. The 
physician should carefully consider absorption 
and excretion of drugs before administering 
them and when expected results are not forth- 
coming. From observations entertained over 
many years in the Calcutta School of Tropical 
Medicine, the following factors were found to 
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be responsible for variability in the absorption 
of drugs from the gastro-intestinal tract. The 
practitioner in tropical and sub-tropical cli- 
mates should bear these in mind : — 

1. The absorption of drugs is considerably 
modified in acute and chronic inflammatory 
conditions of the mucous membrane of the 

gut- . . 

2. The hypoacidity of the stomach which is 
often met with in chronic dysenteric and other 
infections has considerable effect over the ab- 
sorption of drugs. 

3. The rapid passage of meals through the 
small intestine generally, and through its upper 
part particularly where these drugs are usually 
absorbed, hinders absorption. This is quite 
commonly met with in amcebic and bacterial 
dysenteries and affections of the liver. 

4. The drugs administered in form of 
tablets may not be properly constituted. Some 
of the ingredients used may prevent their dis- 


integration before reaching the pact where 
absorption of drugs takes place. In some 
cases the tablets may not disintegrate at all, 
and may pass through the gut unchanged. 
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CORRIGENDA 

The article on ‘ Serum transfusions in air-raid 
casualties in South-East Bengal’ which appeared in 
the December 1944 issue, page 611, was an abstract 
from a lecture given by Lieut.-Colonel K. S. Eitch 
at the Calcutta Blood Bank. 

On page 612 — 

column 1, line 19—' r abdominal and thoracic’ should 
be 1 abdomino-thoracic \ 

column 2, lines 32-33 — * condition is ’ should be 
'condition in’. 

On page 613 — 

column 1, line 8 (from bottom)— ' 31 ’ should be 
* 39.4 \ 


Medical News 


JOURNAL OF THE INDIAN ARMY 
MEDICAL CORPS 

An outstanding event of the present war, so far as 
India is concerned, is the formation of the Indian 
Army Medical Corps in which officers, warrant officers, 
N.C.O.S and men have become unified. The new 
corps has already made a name for itself in the annals 
of military medical history, and has now started a 
journal with Colonel D. R. Thapar as editor. We 
have received a copy of the first issue. The open- 
ing article is from Lieut.-General Gordon Wilson, 
D.M.S. in India, who, as head of the corps, sends a 
stimulating inaugural message on the occasion. 
There are articles of professional interest, various 
corps news and an interesting account of a Field 
Ambulance in the battle of Cassino, and finally 
is given a list, of honours and awards received by 
the officers and men together with photos of some of 
the recipients. We offer a cordial welcome to the new 
journal. The annual * subscription is Rs. 5 and it will 
be published twice in a year' in January and July. 
The address is Headquarters, I.A.M.C., Poona. 


* • UNIVERSITY OF MADRAS 
Council of Post-Graduate Medical Education 
A short Refresher Course in modern methods of 
treatment in Medicine, Surgery, Obstetrics and 
Gynaecology, and Venereal diseases, open to Medical 
Graduates and Registered Practitioners, will be held 
from July to September 1945 in the Madras City 
hospitals. Further particulars can be had from' the 


Secretary, Council of Post-Graduate Medical JEduca- 
tion, on application, after the 10 th of June 1945. 

W. McLEAN, 

Registrar. 

University Buildings, 

Chepauk, Madras. 

29th May , 1945. 


PENICILLIN 

The United States Office of War Information has 
published a symposium on penicillin containing reprints 
of twenty-eight articles from various medical journals. 
After giving a general discussion which includes the 
story of its discovery, isolation and large-scale produc- 
tion, it describes its use in certain specific illnesses. 
The last eight articles are devoted to venereal diseases. 


HEALTH NOTES* 

We have received a booklet on Health Notes by 
Colonel M. L. Treston, Inspector-General of Civil 
Hospitals, Burma, .Simla, for use by the Government 
officials. It contains short chapters on personal 
hygiene, common diseases, public health, maternity and 
child welfare, diet, town and village planning, etc. 
Civilians going to Burma will find much useful informa- 
tion in it regarding these subjects. The accuracy of 
certain statements such as the effect of mepacrine in 
the treatment of malaria, however, do not appear to be 
based on modern knowledge. 

* Published by the Director of Public Relatione, ' 
Government of Burma. 
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CONTROL OF FLY-BREEDING IN 
COMPOST HEAPS 

By C. N. ACHARYA, d.sc. (Lond.)-, f.i.c. 
and 

K. S. KRISHNA RAO, b.sc. (Ag.) 

Imperial Council oj Agricultural Research, Nagpur 

In connection with the large-scale work on 
composting town wastes that is now in progress 
at over 200 municipal centres in India, the need 
has been felt for some simple and effective 
method whereby fly-breeding could be con- 
trolled in manure heaps. The practice of 
covering the compost mass in trenches or heaps 
with a layer of earth on the top about 2 inches 
thick, as adopted in the Bangalore system of 
composting municipal wastes, helps to prevent 
oviposition of eggs by outside flies, but does 
not solve the problem of the destruction of the 
fly eggs, larvae and pupae already contained in 
the refuse (katchra) or night-soil used for 
compost-making. The high temperatures of 
60°C. and above that are developed in the com- 
post mass, in the dry season, help no doubt to 
destroy about 50 to 80 per cent of the fly mag- 
gots and pupae contained in the mass, but an 
appreciable number of larvae manage to climb 
up to the top cooler surface of the trenches or 
sides of the heap and pupate there, and subse- 
quently escape as flies. The trouble is greater 
in the rainy and cooler parts of the year, when 
temperatures in the compost mass do not rise 
to the extent necessary to prove lethal for the 
maggots and pupae. 

In mew of the fact that municipal compost 
depots are now located quite near to towns, in 
order to facilitate easy transport of refuse, any 
possible fly development at the depot is likely 
to prove a source of danger to the public health 
of adjoining localities, especially as the refuse 
„ (and night-soil) coming to the depot and used 
for compost-making may contain infected 
material. It is therefore quite essential for the 
success of the town composting scheme to see 
that fly-breeding is completely suppressed at 
compost depots in all seasons of the year. 

• Various methods have been recommended 
from time to time for controlling fly-breeding 
in manure heaps, e.g. the use of fly traps, fly 
papers, chemical sprays, thermal methods such 
as Fay’s (1936), use of an electric screen, etc.; 


but we have found most of these to be un- 
workable on a routine basis in compost depots, 
due either to ineffectiveness of the method 
employed or to the cost of and difficulty 
experienced in obtaining the chemicals required. 
Isaac (1944) recommended applying 3 succes- 
sive earth plasters,, each 4 inches thick on top 
of the manure heap, but we have found that 
even a single plaster of 3 inches ' thickness, 
though effective if cracking of the surface could 
be controlled, is impracticable in practice due 
to the large quantity of earth required, high 
labour charges involved and the harmful effect 
which, P an earth plaster introduce? in delaying 
microbial decomposition of the compost mass. 

The Indore process of compost-making 
(Howard and "Wad, 1931) recommends turn- 
ings to be given to the mass on the 5th, 12th 
- and 20th day, in such a way as to bring the 
top surface of the heap to the bottom position 
at each turning; but in addition to heavy labour 
and watering charges involved in turnings and 
the attendant loss of nitrogen and organic 
matter, we found that unless the turnings are 
given under skilled supervision, there is consid- 
erable scope left for the development of. fly 
larvae and pupae in the mass. 

We have now evolved a method of fly con- 
trol, utilizing the principle of asphyxiation of 
the larvae and pupae and any adult flies that 
may emerge, by subjecting the compost mass 
to anaerobic treatment for a limited period of 
one week from the 5th to the 12th day after the 
compost trench is filled up or the heap is made. 
The anaerobic treatment is given by covering 
the top of the trench with a piece of pre-treated 
hessian, of size a foot greater in length and 
breadth than the size of the trench. Suitable 
pieces of hessian (preferably the close mesh 
type used for packing bales of cloth) may be 
stitched together so as to give a sheet of the 
required dimensions to suit the trench in use. 
The hessian cloth is rendered air-proof in the 
following manner : the cloth is first smeared 
on both sides with a thin paste made by mixing 
together equal volumes of cattle-dung, fine 
earth and water. After the surface has dried, 
a second coat is similarly given on each side. 
This is followed with a good coat of tar- given 
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on both sides; after drying, the surface is 
dusted over with some fine earth. 

The treated hessian cloth is placed on top 
of the compost trench on the 5th day after the 
compost is made and the edges of the cloth 
are fixed well to the ground by placing a 
4 inches to 6 inches wide plaster of earth and 
cattle-dung, mixed in equal volumes, all along 
the edges of the cloth so that there is plaster 
below and above the cloth edges. Any cracks 
that may subsequently form in this plaster 
along the edges are rectified by smearing with 
cattle-dung-earth paste; and on the 12th day 
after the compost was made, i.e. after one week 
of anaerobic treatment, the hessian cloth is 
removed and used for covering another trench. 
In the case of overground heaps, a conical cap 
of hessian, of size sufficient to enclose the com- 
post mass and similarly treated with dung and 
tar, may be used in a ' similar manner — the 
earth plaster in this case being placed all along 
the bottom edges of the hessian cap. 

It has been found that the period, 5th to 12th 
day, is the most critical period for fly 
development. Experiments in pits, trenches 
and heaps fitted with mosquito petting 
cages on top, with the addition of known 
counts of fly larval inoculum to the com- 
post mass, at the beginning, showed that : 
‘(a) fly emergence started, in general, on 
the 8th or 9th day after the compost was made 
and continued till about the 21st or 22nd day; 

( b ) the tarred-hessian cloth method applied 
during the period, 5th to 12th day, served to 
bring down fly emergence from a normal level 
of 40 to 60 per cent of the inoculum count to 
a low level of 2 to 3 per cent only, indicating 
an efficiency of over 95 per cent fly control; 

(c) the capital equipment required, viz, 7 or 
8 pieces of treated hessian sheets would cost 
only about Rs. 100 to 150 for a compost depot 
operating on the basis of one trench per day 
(20 to 25 feet length and 6 to 7 feet breadth), 
since the same cloths can be used over and 
over again, with fresh tarring at intervals; ( d ) 
the labour and operating charges are very low 
and the method could be operated by sweeper 
labour, without the need for skilled supervi- 
sion. The extra charges incurred for securing 
effective fly control by the present method work 
out to about one anna per cart-load of manure 
prepared. 
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LARVICIDAL FISH OF KANGRA 
VALLEY — SCHIZO THORAX 

PROGASTUS 

By B. L. RAINA 

MAJOR, I.M3./IA.M.C. 

Several species of fish have been used for 
generations to free tanks and pools from mos- 
quito larvae. Over 50 years ago, Ross noted 
that certain fish feed on larvae. Numerous 
workers (Aitken, 1901; Alcock, 1902; Fry, 1912; 
Hora, 1927; Graves, 1930; Prashad and -Hora, 
1936; Covell, 1927 and 1941) confirirfed the 
utility of larvivorous fish in India. 

The Top Minnow extensively used in 
Italy, South America and West Indies, and 
imported into India about 1929 from Italy and 
Siam, has established its reputation as a valu- 
able larvicide. Three imported and twenty- 
two indigenous varieties of fish have so far been 
described in detail. The three exotics are fairly 
well known, viz (1) the Top Minnow ( Gam - 
busia affinis), the most extensively used fish, 
and distributed free by the various fisheries 
and anti-malaria centres in India; (2) Gold 
fish (Carassius), the popular ornamental fish 
imported from the Far East; (3) Barbados Mil- 
lions (Sebastas) used in Ceylon, but could not 
be acclimatized in India. 

The indigenous genera of larvivorous fish 
include Aplocheilus, Aphanous, Anabas, Danio, 
Esomus,- Glossogobius, Laubuca, Macropodus, 
Notopterus (probably young ones only), Ophi- 
cephalus, Puntius, Panchax, Rasbora, Therapon, 
Trichogaster fasciatus and Wallago ' (fresh 
water shark, a very dangerous fish, which 
should be exterminated). 

Hora and Mukerji recommended the follow- 
ing in order of their larvivorous activity: Top 
Minnow, Panchax, Aplocheilus, Aphanous, Car- 
prinus (Puntius), Osphronemus (Colisa and 
Macropodus). Wilson in 1914 suggested Chela, 
Aplocheilus, and Polyacanthus for paddy fields, 
wells and ponds, and Therapon, Polyacanthus 
for salt and brackish water. Favourable reports 
have been received about the larvivorous activity 
of Barbusphatunio, Nuria danrica, Ophicephalus 
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stiatus, Anabas scandens, Hoplochilus, Pan- 
chax and Ophicephalus punctatus Boc from 
Jury Yalley, Sylhet (Haipilton), and Tricho- 
gaster fasciata, Barbus stigma, Ambassis nana 
and Barbus ticto from the Punjab (Bhatte). 

Widely divergent views are held regarding 
the utility of indigenous fish. Hackett (1937) 
pointed out that * the local fish after centuries 
reach a balance regarding to their natural 
enemies and the number cannot be artificially 
increased and maintained at an abnormally 
high level of density whereas if exotic fish can 
be acclimatized they will proliferate and main- 
tain their number at an abnormally high level ’. 
On the other hand Fry, Prashad, Hora, Sweetin 
and Meyers advocate the use of indigenous fish 
and condemn the use of exotic fish on biologi- 
cal grounds. 

0 Schizothorax progastus 

During a recent survey of Kangra Valley, it 
was noticed that a few streams were excep- 
tionally free from mosquito larvae, whereas 
at the same height under identical conditions 
mosquito larvae were breeding . in other 
streams. After a very careful investigation, no 
cause could be found except the presence of fish 
which was later identified as Scliizothorax pro- 
gastus by the Director, Zoological Survey of 
India. 


Schizothorax progastus 



It has the following characteristics : size 44 to 6 ins., 
eyes in the length of the head and situated in its 
middle. Snout pointed. Depth of . the cleft of the 
mouth equals the widtli of the gape. Upper jaw 
projecting. Lips thick and fleshy. Barbels 2 pairs, 
dorsal fins commence midway between .the- end 
of snout and root of caudal fin. Its osseous ray 
is strong, coarsely serrated and as long as the head 
behind the angle of the mouth. Scales from 150 to 
190 rows along the lateral line, about 18 rows between 
the lateral line and the base of ventral fin. It is 
.found in rocky lull streams with clear slow running 
water especially where water is almost 2 to 3 feet 
deep, with very little vegetation at the edges, and is a 
very active top feeder. It has been found swimming 
both" singly and ' in groups. Equally active in dirty 
water with aquatic and' semi-aquatic vegetation. In 
Yol it does not seem to attain size .larger than 61 , 
inches. 

' The following investigations were carried 

out 


(a) Larvae were put in a jar full of water. 
The fish was introduced: 12 larvae were eaten 
in one hour and 35 minutes. Next day 12 
larvse were again put : they were eaten in less 
than 2 minutes. 

(b) Equal numbers of larvse were put in two 
jars containing in one Gambusia affinis and* in 
the other Scliizothorax progastus. The latter 
consumed all larvse in 40 minutes and the for- 
mer in 3 hours and 25 minutes. - 

(c) Gambusia and Schizothorax were starved 
for 24 hours in separate jars and 12 larvse in- 
troduced in each jar : Schizothorax consumed 
them all in about 2 minutes whereas in the jar 
with Gambusia 10 larvse were untouched at the 
end of the same period. 

(d) A search was made for natural food of 
the fish in the stream from where Schizothorax 
progastus was caught, and the following were 
collected: a few ciliated protozoa, two species 
of chironomidse, one species of trichopho. nymph, 
one species of notonectidae nymph, numerous 
cyclopodse, and one species of odonta nymph and 
two species of dytiscedes adults. Twelve larvse 
were added to the 'above collection and 
Schizothorax was introduced. It was noticed 
that the larvse were consumed before the rest. 

(e) Schizothorax was introduced in 12 tanks, 
10 feet by 10 feet, and was observed during 
the malaria season in 1943 and 1944. No 
breeding of larvse was found in any tank. Lately 
the streams have been stocked with success. 

(/) Schizothorax was dissected and larvse 
were found in the gut. 

(g) Two dozens of the fish were taken to 
Lucknow, a distance of over 500 miles. At the 
end of the journey they were all alive and 
active. 

Conclusion 

(i) Schizothorax progastus appears to be a 
valuable addition to the already known larvi- 
vorous fish in India. 

{ii) It prefers mosquito larvse to other 
articles of food available in its natural sur- 
roundings. The young ones especially . are 
more actively larvivorous than the adults. 

(Hi) It is more active (at least under condi- 
tions in Yol-Kangra Yalley) than Gambusia 
affinis. . . ... 

(iv) It however suffers from a great dis- 
advantage, being relatively large in size and 
good for eating. 
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( v ) It stands transport well, but its habits 
require further study and inyestigatiorfe-before 
it can be recommended for places other than 
Kangra Valley. 

(vi) Like all larvivorous fish it has its limi- 
tation. As suggested by Prashad and Hora 
(1936) ' for fish to be effective, all vegetable 
matter and debris that may prevent access of 
fish to mosquito lame should, be removed. 
Disconnected pieces of water separated by 
short distances should be connected, so as to 
enable the fish to wander about. Shallow pits 
and pools should either be deepened, so that 
the fish may be able to live in them even when 
the water is at its lowest level in the dry 
weather and fishing should be strictly prohi- 
bited \ 

I am grateful to Dr. Bani Prashad, Fisheries Develop- 
ment Adviser to the Government of India, New Delhi, 
for identifying the fish; Capt.. E. H. Eason, r.a/m:.c., 


Current 

Copper Sulphate Method for Measuring 
Specific Gravities of Whole Blood and 
Plasma* 

By R. A. PHILLIPS 
D. D. VAN SLYICE 
V. P. DOLE 
K. EMERSON 
P. B. HAMILTON 
and 

R. M. ARCHIBALD 

/ With the technical, assistance of 

E. G. STANLEY 
and 

J. PLAZIN 

(Abstracted from the U. S. Army Medical Bulletin , 
December 1943, No. 71) 

Principle of the method 

The technique consists of letting drops of plasma 
or whole blood fall into a graded series of solutions 
of copper sulphate of known specific gravity, and 
noting whether the drops rise or fall in the solutions. 
Bach drop on entering the solution becomes encased 
in a sack of copper-proteinate, and remains as a dis- 
crete drop without change of gravity for 15 or 20 
seconds, during which its rise or fall reveals its gravity 

* This article was published in the If. S. Army 
Medical Bulletin , December 1913, but is not available 
to us in the original. The abstract printed here was 
received from Dr. Janet Vaughan, Medical Officer-in- 
charge, N. W. London Blood Supply Depot, The 
Social Centre, Famliam Road, ' Slough, Bucks. This 
method of blood analysis is discussed in an editorial 
on page 265. 


for carrying on the dissection; Major A. Guidicini, for 
'drawing of the fish; and Mr. Kher Sing, for his keen 
painstaking observation and collecting useful materials. 
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Topics 

relative to that of the solution. The size of the drops 
does not have to be constant, hence no special pipette 
is needed for delivering the drops. No temperature 
correction is needed, because the temperature co- 
efficient of expansion of the copper sulphate solutions 
approximates that of blood and plasma. This method 
is capable of measuring gravities to :£ 0.00005 which 
is more than ten times the accuracy required. The 
copper sulphate solution automatically cleans itself 
after each test, because within a minute or two after 
the test is completed the material of the drop settles 
to the bottom as a precipitate. The standard CuS0 4 
solutions are prepared by dilution of a saturated 
solution, hence a balance is not needed to weigh the 
CuS0 4 . 

The principle of dropping blood into a series of 
solutions of known gravity has been applied for- decades 
but has never achieved entire success. Mixtures of 
organic liquids have been used, e.g , benzene 'and 
chloroform, but they were liable to change in specific 
gravity due to differential evaporation of the compo- 
nents. They also have temperature coefficients of 
expansion several times that of water or blood and 
cannot be used without accurate temperature regulation. 
In addition, some of them give rise to toxic' and to 
explosive vapours. Dispersion of blood occurs . too 
rapidly in the usual aqueous salt or glycerol solutions 
to enable small gravity differences to be measured 
easily and .accurately. The use of aqueous standard 
solutions which have protein-coagulating power over- 
comes these difficulties. 

For accurate work, viz, gravities within zt 0.0002, a 
senes of copper sulphate solutions graded at intervals 
of 0.001 in specific gravity is used; twenty' solutions 


276 


the Indian Medical gazette 


[May, 1945 


cover the plasma range 1,015-1.035 and forty cover 
the whole blood range, 1.035-1.075 for rougher work 
with gravities accurate to ± 0.001, sixteen solutions 
at intervals of 0.004 suffice to cover the entire range 
of blood. and plasma. 

Plasma gravity is best determined on plasma from 
blood which is treated with heparin, 0.2 mg. per c.c. 
blood, as anticoagulant, since the heparin exerts no 
measurable effect on the gravity results. Almost 
equally good is Heller and Paul’s mixture of 3 parts 
ammonium oxalate and 2 parts potassium oxalate 
if the amount used does not exceed 1 mg. per c.c. of 
blood. 

Sodium citrate cannot be used as anticoagulant. In 
effective concentrations it exerts too great an effect on 
the gravities. 

Serum may be used in place of plasma, with a slight 
correction indicated under i Calculations ’ for the effect 
of fibrinogen removal on the gravity. 

Determination of gravity 

The drop of serum, plasma or whole blood is deli- 
vered from a height of about 1 cm * above the solu- 
tion from a medicine dropper, or from a syringe needle. 
It is preferable to use small drops for the reason 
that they permit more tests before the standard solu- 
tion must be changed. Therefore a medicine dropper 
with a fine tip is preferable to a coarse one. Greasing 
the sides of the tip with vaseline also reduces the 
size of the drop, especially if the vaseline is mixed 
with a little caprylic alcohol. When the drop is 
delivered it is convenient to stead}' the dropper on 
the edge of the bottle. 

The delivered drop breaks through the surface film 
of the solution, and penetrates 2 to 3 cm. below the 
surface : within 5 seconds the momentum of the fall 
is lost and the drop then either begins to rise, or 
becomes stationary, or continues to fall. The gravity 
of the drop relative to the solution does not change 
appreciably until the drop has been immersed in the 
solution for another 10 or 15 seconds, and there is 
ample time to note its behaviour during this interval. 
If the drop is lighter than the test solution it will 
rise, perhaps only a few. millimetres, and may begin 
to sink immediately afterwards. If the drop is of the 
same gravity as the standard test solution it will 
become stationary for this interval and then fall. If 
the drop is heavier it will continue to fall during the 
interval. In summary, the behaviour during the 
10 seconds after the drop has lost the momentum of its 
fall into the solution indicates xohether the drop is 
lighter or heavier than the test solution : if it rises at 
all during this period it is lighter than the standard. 

Calculations 
Use of line charts 

Line charts for the conversion of plasma and whole 
blood gravities to plasma protein concentrations, hsemo- 


*If the drop falls from too great a height it may 
be broken up on striking the solution, or its momentum 
may carry it too far below the surface. On the other 
hand if it strikes with too little force the drop may 
not break through the surface film. .A fall of about 
1 cm. gives the right striking force. 


globin concentrations and hsematocrit percentages- have 
been prepared by standard methods and are given at 
the end of this article. 

The calculations are made by laying a straight edge 
or stretched thread as directed on the charts. The 
brackets on the scales indicate normal 'ranges. 

Corrections to observed gravities for the effects oj 
addition of oxalates or removal of. fibrinogen . — 
Addition of oxalates raises the gravity of whole blood 
and of plasma : on the other hand removal of fibrinogen 
by clotting when no anticoagulant is used yields serum, 
which has a gravity lower than that of plasma. These 
effects are so small that for clinical studies the errors 
introduced may ordinarily be neglected, and figures for 
plasma proteins and hemoglobin may be calculated 
with sufficient accuracy by applying the observed 
gravity values of blood and plasma or serum directly 
to the line charts. However, if more than 1 mg. of 
oxalate mixture per c.c. of blood is used, or if the 
greatest precision is desired, corrections are applied as 
follows : — 

Corrections for added anticoagulants . — No corrections 
are needed if heparin' 0.1 or 0.2 mg. per c.c. of blood 
is used. 

For each mg. of the ammonium-potassium oxalate 
mixture added per c.c. of blood subtract 0.0004 from 
the observed G B and the Observed Gp. If a tube 
prepared with 5 mg. of oxalate receives the expected 
5 c.c. of blood, the correction to Gp and G J} is there- 
fore 0.0004. Neglect of the 0.0004 correction would 
lead to an over estimation of the plasma proteins by 
0.1 gm. per 100 c.c. of plasma, and of heemoglobin 
by 0.1 gm. per 100 c.c. of blood, errors which may^ 
usually be neglected. 

If, however, the volume of blood placed in the tube 
is less than 5 c.c. the oxalate concentrations will be 
greater, and the corrections to G n and Gp will be 
as follows : — for 4 c.c._of added blood — 0.0005 : for 
3 c.c. — 0.0007 : for 2 c7c. —0.0010 : for 1 c.c. —0.0020. 

Correction when serum is used in place of plasma . — 
The serum gravity indicates correctly the serum protein, 
but not the plasma protein, which is higher by the 
0.2 gm. or more of fibrinogen per 100 c.c. present in 
the plasma. 

If the un corrected serum gravity is used as Gp to 
calculate haemoglobin from Gp and G^ the calculated 
haemoglobin value will exceed the correct value by 
about 0.1 gm. per 100 c.c., because the difference 
between whole blood and plasma gravities, on which 
the haemoglobin calculation is partly based, is slightly 
exaggerated by removal of the fibrinogen. 

If no anticoagulant is used, and serum gravity is 
determined after clotting, the plasma gravity may be 
estimated by adding 0.0005 to the observed serum 
gravity. 

Number of analyses that can be made before renewal 

OF THE COPPER SULPHATE SOLUTION- IS NECESSARY 

Tests have shown that a standard solution will receive 
about one-fortieth its volume of plasma or blood, or 
one small drop per c.c. under the conditions of the 
tests before the gravity of the standard is changed ^by 
0.0005. The change is to decrease the gravity. A 
4-ounce bottle of standard serves for about 100 tests; ' 
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When whole blood is tested in the copper sulphate 
solution some haemolysis occurs, the colour of the solu- 
tion shifts from blue towards green, and it becomes 
slightly turbid from suspended unlaked cells. How- 
ever, the gravity of the solution is not changed by 
more than 0.0005 until one-fortieth its' volume of blood 
has been added. 

In order to tell when the solutions in the bottles 
should be changed prepare for comparison two extra 
standard solutions of gravity about 1.028 and 1.060 in 
the same sized bottles. To the solution of gravity 
*1.028 add one-fortieth its volume of normal plasma and 
to the solution of gravity 1.000 add one-fortieth its 
volume of normal whole blood. These control bottles 
are kept for comparison with used standards. When 
the volume of precipitate in the bottom of a standard 
equals that in the control bottle the standard is 
renewed. 

If for any reason, it is impossible to renew the 
standard solutions after they have been used often 
enough to decrease their gravity by 0.0005, the standard 
may be re-labelled with a gravity of 0.0005 lower and 
used further. Thus, after 50 small drops have, been 
added to 50 c.c. of a 1.028 standard in a 2-ounce bottle, 
the standard can be re-labelled 1.0275. (The authors 
do not feel that this is a desirable procedure, but it 
may be resorted to in an emergency.) 

A standard of 25 c.c. volume should' be replaced 
after about 25 tests. However, a complete set of 
standards varying by 0.001 can be used for many more 

than 25 tests since each standard will not be used in 

/ 

every test. 

Reagents 

Oxalate mixture . — Three gm. ammonium oxalate and 
2 gm. potassium oxalate are dissolved in 250 c.c. H a O 
to make a 2 per-cent oxalate solution. 

This oxalate mixture, suggested by Heller and Paul, 
disturbs cell and plasma gravities less than either 
potassium or ammonium oxalate alone. 

Crystalline copper sulphate , CuSO * . 5HiO .—' This is 
preferably purchased in the form of ‘fine ciystals \ 
Otherwise it must be pulverized before using. Four 
pounds provide a complete set (70) of 100 c.c. standard 
solutions. Ten pounds will probably suffice a laboratory 
for a year. 

Saturated copper sulphate solution .-— This sorption is 
used to prepare a stock solution of gravity 

1.100 dr 0.0003. Use of a solution saturated at a known 
temperature affords a precise means of preparing the 
stock solution without a balance. The saturated solu- 
tion is prepared as follows : — 

Four pounds of ‘ fine crystals * or pulverized copper 
sulphate are placed^ in a 4-litre bottle. About 2,500 c.c. 
of distilled water* is added and the bottle is stoppered 
and shaken vigorously for a total of 5 minutes, which 
need not be continuous. (Three minutes have been 
found sufficient, even at 0°C., to saturate this solution 
if the sulphate is well pulverized.) As soon as the 

* Rain water or tap water of gravity not* more than 
1.0003 compared to distilled water at the same tem- 
perature as 1.0000 may be used in place of distilled 
water for preparing the saturated stock and standard 
solutions. 


shaking is finished the temperature of the solution is 
taken to the nearest half degree centigrade and is 
recorded. (It will be a little cooler than the water was 
before the saturation, because the saturation process 
absorbs heat.) After taking the temperature the solu- 
tion is immediately decanted off the crystals and is 
filtered, to remove fine suspended crystals, through 
cotton or dry filter paper into a clean dry 4-litre bottle. 
The solution is at once used to make up a stock solu- 
tion of gravity 1.100. (It is preferable not to let the 
saturated solution stand long before using, as if it 
cools some of the copper sulphate may crystallize and 
change the concentration.) The undissolved sulphate 
can be used again. 

Two and a half litres of the saturated solution suffice 
for more than 4 litres of the stock solution of gravity 

1.100 and this in turn is sufficient for a complete set 
of 70 standard solutions of 100 c.c. volume each, with 
enough surplus to provide replacements for. the 
standards which are most used. Smaller or larger 
amounts of the saturated solution can be made by using 
proportional amounts of copper sulphate and water. 

Stock copper sulphate solution of gravity 1.100. — 
(Gravity figures in this report were determined as the 
ratio of the weight of copper sulphate solution to the 
weight of an equal volume of water at the same 
temperature.) The volume of saturated solution is 
measured in a 500 c.c. graduated cylinder and poured 
into a 1-litre volumetric flask. The upturned cylinder 
is allowed to drain into the flask for 30 seconds. The 
flask is then filled to the mark with water, and is 
inverted several times to mix the solution. The mix- 
ing results in a contraction, so that the meniscus now 
falls below the mark. The flask is let stand for a 
minute until the solution drains down from the neck. 
Then enough additional water is added to bring the 
volume to 1 litre, the solution is mixed and then 
poured into a clean, dry 4-litre bottle. The same 
1 -litre volumetric flask is used to prepare 3 more 
litres of the stock copper sulphate solution of gravity 
1.100. Each time before the flask is used again it is 
rinsed with water and the rinsings are discarded. 

The saturated solution, the stock solution and the 
standard solutions next described must be prepared at' 
within 5°C. of the same temperature. The coefficients 
of expansion of the saturated and stock copper sul- 
phate solutions are slightly but definitely greater than 
that of water, so that if, for example, the saturated 
solution and stock solution were prepared at 35 °C., 
and the standard solutions at 20°C., the standards 
would have more copper sulphate than intended, 
enough to increase the gravity by about 0.001. 

Once prepared, the standard solutions may be used 
at any temperature within ± 15° or 20° of the 
temperature at which they were made up. 

The accuracy of the stock solution - of gravity 1.100 
can be checked by weighing 100 c.c. in a volumetric 
flask, and then weighing 100 c.c. of distilled water at 
the same temperature in the same flask. The copper 
sulphate solution should weigh 11000 times the weight 
of the water. This check is * not necessary unless 
unusual precision for special purposes is desired. 

Alternative preparation of stock solution of gravity 

1.100 by weight .— Weigh 159.63 gm.’ of crystalline 


CuS0 4 . 5H 3 0.~ Place in 1-litre flask with about BOO c.c, 
of water. Warm and swirl contents till solution is 
complete. Cool to 20-25 °C. Make up to 1 litre with 
wafer. 

Preparation of standard solutions in 100 c.c. portions , 
— The standard solutions are prepared in. 100 c.c. 
portions when 4-ounce bottles are available for storage. 

For the standard of 1.075 gravity, 74 c.c. of stock 
solution of gravity 1.100 are measured from the burette 
into the 100 c.c. flask, the flask is filled to the mark 
with water, and the solution is mixed and transferred 
to a labelled 4-ounce bottle which is stoppered to 
prevent evaporation. 

To prepare the standard of gravity 1.074 the 100 o.c. 
flask is rinsed once with water and the burette is 
refilled from a 250 c.c. Erlenmeyer flask containing 
the stock solution. Then 73 c.c. of the stock solution 
are measured into the volumetric flask and diluted 
to 100 c.c. 

The same procedure is carried through for preparation 
of the entire series down to 1.015, which covers the 
extreme ranges for blood and plasma. If gravities on 
ascitic fluid and transudates are desired, the series is 
extended to 1.008. For each standard the number of 

Line chart for calculating plasma proteins, 
hemoglobin and hematocrit from gravities of 
plasma and blood. 


Plasma Blood 



To calculate Hg from G* (farum) add 
•0005 to G» m imng the table 


c.c. of stock solution l&ss bp 1 than the number indi- 
cated in the second and third decimal places of the 
desired gravity is measured into the rinsed 100 c.c. 
flask and diluted to the mark. 


If there were no contraction when the stock solution 
is mixed with water one would -dilute 75 . c.c.. of ^the 
stock to 100 c.c. to get a gravity of 1.075, etc. How- 
ever, there is a contraction which is empirically 
corrected for by taking 1 c.c. less of the stock. It 
happens conveniently that the same 1 c.c. correction 
serves for the 'entire range, 1.075 to 1.008 over ? which 
its use yields gravities correct within dt 0.0003. m 
If, for purposes of special precision, gravities exact 
to 0.0001 are desired the standards could be made up 
accordingly. However, the convenient rule of thumb, 
outlined above, of taking 1 c.c. less than indicated by 
the decimal figure of the desired gravity, suffices for 
ordinarily required accuracy. 

Preparation of standard solutions in .50 or 25 c.c. 
portions . — If it is preferable to prepare only enough of 
each standard to charge a test-tube or a 1- or 2-ounce 
bottle, portions of 25 or 50 c.c. are prepared by dilution 
of the volumes indicated to 25 or 50 c.c. in volumetric 
flasks of these capacities. The burettes used are like- 
wise of 25 or 50 c.c. capacity. 

For the field set for approximate plasma and blood 
anafyses, sixteen standard solutions covering the range 
1.016 to 1.076 in steps of 0,004 are prepared. 

‘For the pocket field set for whole blood only, six 
standard solutions of gravities 1.040, 1.046, 1.052, 1.058, 
1.064 and 1.070 are prepared in 1-ounce bottles. , 


The Geographical Distribution of Mite-Borne 
Typhus Fever r 

By J. F. CORSON, o&b. 
and 

C. WILCOCKS 

(Abstracted from the Tropical Diseases Bulletin , 
Vol. IXL, June 1944, p. 431) 

India y 

The mite-bome type of typhus fever has been found 
in the Simla Hills, Madras and Bombay. Woodhead 
and Dutta examined sera from various parts of Assam 
where no typhus fever has hitherto been reported. 
They used Proteus OX19, OXK and OX2 -and found 
that 8 out of 203 sera gave diagnostic titres with OXK, 
one agglutinated at 1/3,500, another at 1/800 and a 
third at 1/550. > } *a; 

Boyd found 43 cases whose sera gave preponderating 
-agglutination with Proteus XK; of these 35 were clearly 
defined, 21 being British and 14 Indian. He mentions 
the following localities : — 

Districts — Lahore (15 cases), Meerut (5), Bengal and 
Assam (6), Deccan (8), Burma (1). 

Stations — jb- 

British— Kasauli, Calcutta, Dagshai, Sabathu, 
Chakrata, Dinapore, Jhansi, Mingaladon. 

Indian— Bareilly, Alipore, Jubbulpore, Trimul- 
gherry, Lansdowne. 

There was no evidence of mite-transmission. 

Bush recorded six cases, four British and two Indian. 
He gives the following localities in the Simla Hills 
Solon, Dagshai, Kasauli, Nalwa (near Kasauli). 
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Macnamara described an epidemic in the Simla Hills 
Stations — Sabathu, Dagshai and Kasauli. No vector or 
„ reservoir was found. 

At the King Institute, Guindy, Madras Presidency, 
out of 4,381 sera examined, 16 gave a positive result 
with Proteus OXK at a titre of 1/200 or more. No 
virus r was isolated. In the 1936 report the sera of 66 
out of 134 squirrels examined were positive to OXK in 
dilutions of 1/25 to 1/200. 

Bombay 

Patel found that the serum of one out of six cases 
of typhus fever was positive to OXK at 1/1,500 
dilution. 


Progress in the Treatment of Typhus Fever 
and of Rocky Mountain Spotted Fever 

(From the Journal of the American Medical Associa- 
tion , Vol. CXXVI, 9th December, 1944, p. 964) 

The conditions caused by specific rickettsias, such as 
typhus and Pocky Mountain spotted fever, present 
striking eetiologic, pathologic and clinical similarities. 
The course and the symptoms result largely from the 
widespread localization of the rickettsial organisms in 
the vascular endothelium. In a detailed study of the 
circulation in severe epidemic typhus in French 
Morocco, Woodward and Bland obtained evidence that 
circulatory collapse in typhus is mainly peripheral in 
origin and not due to primary cardiac failure. They 
demonstrated reductions in the blood volume and in 
blood proteins, especially albumin, and other altera- 
tions, all of which are explainable as due to the vas- 
cular lesions of typhus and increased capillary 
permeability. Emphasis is placed on the importance of 
general supportive measures to restore the volume and 
the quality of the blood. Harrell and his co-workers 
have pointed out that supportive measures are / not 
used as much as they should be in the treatment of 
Rocky Mountain spotted fever. They too emphasize 
the loss of volume and of proteins by the blood on 
account of the vascular lesions which may lead to peri- 
pheral circulatory collapse if the proper treatment is 
not given. Yeomans and others have reported on the 
effect of para-aminobenzoic acid in epidemic typhus in 
Cairo, Egypt. Under well-controlled conditions they 
compared the clinical course of 20 treated cases with 
that of 44 control cases. Beginning with 4 to 8 gm. 
of para-aminobenzoic acid by mouth, 2 gm. was given 
eveiy two hours or enough to maintain the concentra- 
tion of the acid in the blood between 10 and 20 mg. 
per hundred cubic centimetres until the rectal tem- 
perature remained at 99.5 °F. or less for twenty-four 
hours. These amounts were taken with ease by the 
patients and without any serious untoward effects. In 
patients who received the acid in the first week of 
illness, the course of the attack was much less severe 
and considerably shorter than in ‘untreated 5 patients. 
The fact that para-aminobenzoic acid may have 
curative effect in human as well aa in mice typhus 
directs attention to many problems for investigation. 
What effect will para-aminobenzoic acid and related 
compounds have on Rocky Mountain spotted fever 
and other rickettsial diseases ? 


Slide Agglutination Test for Rapid Diag- 
nosis of Pre-Eruptive Typhus Fever 

'By A. A. SMORODINTZEFF 
and 

R. Y. FRADKINA 

(From the Proceedings of the Society for Experi- 
mental Biology and Medicine , Vol. LVI, June 1944, 
p. 93. As abstracted in Tropical Diseases Bulletin, 
Vol. IXL, December 1944, p. 1021) 

The practical application of this test is based on the 
observation of Drobyshevskaya and Smorodintzeff 
(/. Epid t and Microbiol Moscow, 1942, No. 1) that a 
specific antigen occurs in the serum of patients during 
the first few febrile days of typhus fever. About 
60 per cent of 107 typhus patients studied during the 
pre-eruptive stage had enough antigen to be detected 
by the complement-fixation test, and the antigen was 
absent from sera of 57 patients with typhoid, dysen- 
tery and pneumonia. The specific antigen could no 
longer be detected after the sixth to the ninth day 
when antibody appeared. 

The technique described in the paper was devised 
as a simple method of demonstrating the presence of 
the antigen in the early stages of attacks of typhus 
fever. The results obtained by this simple, and rapid 
slide test were found to be comparable with those of 
the complement-fixation test. 

Chemically-pure carmine is finely ground in a 
mortar and is made into a 2 per cent suspension by the 
gradual addition' of distilled water while the carmine 
is being constantly triturated. After shaking the mix- 
ture for 10 minutes in a vessel with glass beads the 
larger particles are removed by a short period of slow 
centrifugation. The suspension is then kept for 24 
hours, then centrifuged to precipitate most of the 
carmine particles. After decanting the supernatant 
fluid the sediment is resuspended in the original volume 
of 0.25 per cent solution of NaCl. 

Serum to be tested (finger blood, lysed in distilled 
water, can also be used) is diluted 1 to 5 with distilled 
water and one-quarter volume of the carmine suspen- 
sion is added. The mixture is shaken for 5 to 10 
minutes, then lightly centrifuged (500 r.p.m. for 
5 minutes) ; most of the supernatant fluid is decanted 
and the sediment is resuspended in the residual fluid. 
Such antigen-laden particles of carmine are specifically 
agglutinated by the human serum rich in antibody, 
but the intensity of the reaction is increased several- 
fold if the antibody is used not as such, but also 
absorbed on particles of carmine. 'In the actual test, 
two drops of the suspension of carmine, laden with 
serum collected during the acute phase of the disease 
(antigen), are placed separately on a glass slide. To 
one of them is added a drop of a suspension of carmine 
particles laden with antibody-containing serum; to the 
other, as control, is added a suspension of particles to 
which negative serum’ was absorbed. 5 Agglutination 
becomes visible macroscopically within a few minutes. 

Solutions with low concentration of electrolytes must 
be used ; even so, certain lots of carmine are unusable 
because of. non-specific aggregation. 

Sera should be used within five days. 
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Weil’s Disease in Normandy : Its Treat- 
ment with Penicillin 

By E. BULMER 

(Abstraoted from the British Medical Journal, i, 
27th January, 1945, p. 113) 

I have presented the results of the treatment with 
penicillin of 16 cases of Weil’s disease. It would 
appear that there has been an effect on the speed with 
which the temperature falls and on the number of 
febrile relapses, while all the observers claimed an 
improvement in the patient’s general condition within 
36 hours. These are scanty pieces of evidence on 
which to base definite conclusions. 

In another theatre of war penicillin treatment, in 
my opinion, has been considered as ineffectual, but 
the dosage used was inadequate — 15,000 units 3-hourly. 
It is known that certain strains of leptospira are 
penicillin-sensitive in vitro . 

In view of these facts it is felt that further work 
on this subject should be pursued; it is essential to 
give treatment early, and the dosage, should be high. 


The Cephalin-Cholesterol Flocculation 
Reaction as a Test of Hepatic Function 

By A. DICK 

(Abstracted from the British Medical Journal, i , 
10th February, 1945, p. 182) 

The cephalin-cholosterol flocculation test is an 
entirely empirical reaction, but is simply carried out 
and appears to be of value as a test of hepatic 
efficiency. 

Positive flocculation occurs in the presence of a 
parenchymatous disease of the liver, and the degree 
of flocculation runs parallel with the severity of the 
case. A persistently positive flocculation is an 
unfavourable sign. 

The test is of value in the differentiation of jaundice 
due to infective hepatitis from that due to biliary 
obstruction. 

It is useless as a test in the early detection of fiver 
damage in arsenical jaundice. 

The test is positive in a small number of patients 
whose illnesses are not known to affect the liver; 
in normal healthy individuals, however, it is always 
negative. 

From my experience the test is of definite value, 
even although its mechanism is not understood. 


Reviews 


DISEASES AFFECTING THE VULVA. — By E. Hunt, 
B.A., M.D,, Ch.B. (Liverpool). Seoond Edition. 
19A3. Henry Klmpton, London. Pp. 2.11, with 
38 Illustrations and 18 plates in colour. Prioe, 
21s. 

•' This is the second edition of a small handbook 
intended for the gynecologist and general practitioner 
on the subject of vulval affections. It is written from 
the standpoint of a dermatologist. Considerable space 
is given to seborrheic conditions and lichen planus, and 
these conditions are illustrated by coloured' plates. 


Venereal diseases are treated very shortly and the treat- 
ment of syphilis, is omitted. One finds no reference to 
the ulcerating granuloma of the pudenda which is met 
with .jn the tropics and which responds to , antimony 
and sulphonamide treatment. 

The main value of the book lies in the details of 
medical treatment which the author has found effective 
in her own experience. There is a bibliography at .the 
end of each chapter. 

M. I. N. E. 


BOOKS RECEIVED 

1. The rehabilitation of the injured : Occupational 
therapy, by J. H. C. Colson. Published by Cassell and 
Co., Ltd., London, 1944. Price 15s. 

2. Casualty work for advanced first-aid students, 
by A. W. Macquarrie, m.b., ch.B. (Edin.). Published 
by E, and S. Livingstone Ltd., Edinburgh, 1944. 
Price 4s. 6d. 

3. Minor Surgery. Edited by Sir Humphry 
Rolleston, Bt a.c.v.o., k.c.b., m.d., f.r.c.p,, and Alan 
Moncrieff, m.d., f.u.c.p. Published by Eyre and Spottis- 
woode (Publishers) Ltd., London, 1943. Price 16s. 

4. Diseases of the nose, throat and car : A hand- 
book for students and practitioners. By I. Simson 
Hall, m.b v ch.n,, f.u.c.p .e., f.u.c.s.e. Third edition, 1944. 
Published by E. and S. Livingstone Ltd., Edinburgh. 
Price 15s. 

5. Recent advances in anaesthesia and analgesia 
(including oxygen therapy), by C. Lungton Hewer, 
m.d,, n.s. (Lond.), d.a. (Eng.). Fifth edition, 1944. 
Published by H. K. Lewis and Co., Ltd., London. 

6. Lumbo-sacral strain : A handbook on its relief 
and cure, by manipulation therapy, by B. H, Vincent 
Langley, 1944. Published by Research Books Ltd., 
London. Brice 6s. 

7. Birth control for the millions, by Santosh Kumar 
Muker ji, m.b. 1944. Published by Medical Book Co., 
Calcutta. Price Rs. 4-8. 

8. An introduction to physical methods of treatment 

in psychiatry, by William Sargant, m*a., m.d. (Cantab.), 
M.n.c.r., and Eliot Slater, m.a., m.d. (Cantab,), 

M.n.c.p,, n.r.M. 1944. Published by E. and S. Living- 
stone Ltd., Edinburgh. Price 8s. 6 d. 

9. Aids to theatre technique, by M. Houghton, 
s.u.n., s.c.m., d.n., and M. Harding, s.r.c.n., s.r.n., 
s.c.m. 1944. Published by Bailliere, Tindall and Cox, 
London. Price 4s. 

10. Elementary anatomy and physiology, by James 
Whillis, m.d., M.S., f.r.c.s. Second edition, 1944, Pub- 
lished by J. and A. Churchill Ltd., London. Price 15s. 

11. Surgical epitome, by D. V, Nadkami, M.5. 
(Bom.), f.r.c.s, (Eng.). Vols. I and II. 1944. Pub- 
lished by N. M. Tripathi Ltd., Bombay. Price Rs. 24. 

12. Psychology and psychotherapy, by William 
Brown, d.m. (Oxon.), d.sc. (Lond.), F.R.cr. Fifth edi- 
tion, 1944. Published by Edward Arnold and Co., 
London. Price 14s, 

13. Your food : A study of the problem of food 
and nutrition in India, by M. R. Masani. Published 
by Padma Publications Ltd., Bombay. Price Re. 1. 

14. Recent advances in therapeutics (parts I and 
II), by J. R. Goyal, m.b., b.s. Second edition, 1944. 
J. R. Goyal, Delhi. Price. Rs. 6-8. - 
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15. The hair and scalp : *A clinical study (with a 
chapter on hirsuties) , fay Agnes Savill, M.A. r m.b. 
(Glas.), f.r.c.p.1. Third edition, 1944. Edward Arnold 
and Co., London. Price 16s. 

16. Murrell’s what to do in cases of poisoning, by 
Harold G. Broadbridge, m.b., b.s. (Loud.). Fifteenth 
edition, 1944. U, K. Lewis and Co., Ltd., London. 

Price* 8s. , 

17. Functional disorders of the foot r Their diag- 
nosis and treatment,' by F. D. Dickson, MJ>„ f.a.c.s., 
and R. L. Direley, a.b., m.b., f,a.c.s. Second edition, 
1944, J. B. Lippincott and Co., London. Price 30s. 

18. Essentials of dermatology, by Norman Tobias, 
mb. Second edition, 1944. J. B. Lippincott and Co., 
London. Price 28s. 

19. Essentials of industrial health, by C. A. 
Sappington, mb., dt.p.h. 1943. J. B. Lippincott and 
Co., London. Price 42s, 

20. Practical bandaging including adhesive and 

plaster of paris dressing, by Eld ridge L. Eliason, a.b., 
m.d., scj)., f.a,c.5., f.i.c.s. Sixth edition, 1943. J. B. 
Lippincott and Co., London. Price 10s. 6d. , 


Abstracts from Reports 


CORRECTIONAL AND REHABILITATION WORK 
(Juvenile Jail, Bareilly, 1939-1944) 

We have received a summary of the work done in 
the Juvenile Jail, Bareilly, which receives boys con- 
victed for the first time, only on transfer from other 
jails. Its psychiatric approach to delinquency is of 
interest. The boys are made to feel at home, their 
time and mind are kept occupied, and eventually the 
habit of work is created in them. Selected boys are 
employed in factories outside and their wages are 
mostly credited to their account. Thus during a 
period of 5| years 241 boys had such employment with 
only one escape. Many have been trained in trade 
or profession inside the jail and allowed to do private 
work, while four bright ones have been put in a 
local school. Financial help is given to the deserving 
boys, and the Juvenile Jail Boys Fund is maintained. 


Correspondence 


- ON THE D.E.C. MEDIUM OF PANJA AND 
GHOSH 

Sm,— While the opportunity to examine stool 
specimens for cholera vibrios is very rare in America, 
there is a great demand for plating media with a 
broad range, le, on which all pathogenic members of 
the 1 enteric ' group grow abundantly and in easily 
aggiutmable colonies, but on which non-pa thogenic 
organisms, mamly colon bacilli and Gram-positive 
microbes are checked. The S.S. agar nearly fulfils 
these requirements, except that Sk. dysenteric* Shiga*, 
some Sh. somiet strains and fastidious members of the 
gemus Salmonella, as S. paratyphi A, & sendai, etc., 
ate not always easy to cultivate pm this' medium. 


Additional difficulties were ' experienced when colonies 
grown on S.S. agar were used for direct slide agglutina- 
tion tests. Finally, some workers prefer cheaper, home- 
made media to desiccated, more expensive market 
products. Thus we became much interested in the new 
plate described by Panja and Ghosh in this journal 
(Vol. LXXVIII, No. 1, Jan. 1943, p. 43) and examined 
it. While detailed results of our studies will be pub- 
lished in the U.S.A. and in South America, we also 
wish to record our experiences in a journal that is 
more easily accessible to the medical circles of India. 

Due to wartime difficulties in securing chemicals 
from other countries, sodium taurochofate (Smith 
Stamstveefc and Co. in the original prescription) had to 
be substituted with a proper amount of sodium desoxy- 
cholate (0.40 per cent, according to the latest tests). 
Peptone * Defco 1 was substituted with Proteose-Peptone 
+ 3 * Difco \ The addition of a small amount (050 
per cent) of a 0.40 per cent watery solution of brom 
thymol blue rendered the colour change of the colonies 
sharper. * 

All seven V. choleras strains and one V. El Tor 
strain of our collection grew well on the D.E.C. plate. 
Shigella and Salmonella, including fastidious organ- 
isms, such as Sh. dysenteric* Shigss (3 strains), Sh. 
sonnet (one S.S.-' resistant 1 strain), S. paratyphi A 
(3 strains), S . sendai (2 strains), S. pullorum (2 fasti- 
dious strains), S. typhi-suis (I strain) and 3 Sh, para - 
dysenteric* strains which were difficult to grow on S.S, 
agar showed no inhibition on the D.E.C. plate. All 
pathogenic organisms that were easy to cultivate on 
S.S. medium, grew well on the D.E.C. plate. About 
one hundred Salmonella, Shigella and typhoid strains 
were tested to date on Panja’s and Ghosh’s medium, 
with excellent results. 

The D.E.C. plate is being introduced for diagnostic 
use and the preliminary reports are very encouraging. 

OSCAR FELSENFELD, mj>„ 

M.SC,, F.R.S.Tr.M.&H., 
Associate Professor , 
VIOLA MAE* YOUNG, mac., 
Instructor of Bacteriology and 
Parasitology, 

Department of Pathol- 
ogy and Bacteriology, 

Enteric Centre, 

The Chicago Medical 
School, 

Chicago, III. 


THE IMMEDIATE NEED OF REFORM 0 
THE MEDICAL COUNCILS OF INDIA 

Sir, —My object in -writing this letter is to bring i 
the notice of the medical men of this country if 
main defect of our medical councils. The defect b; 
existed from the very inception of the medical ac 
despite my earnest efforts to have it rectified. T1 
defect has now been discovered 'during the G.M.< 
versus Spakeman Appeal Case 1943,' p. 627. The dec 
sion in this case has naturally made the G.M.C. real! 
its status with regard to its procedure. We in th 
country can hardly ignore the decision. ■ • 

1s L he ^ st M edieal Act in England was passed 
iboS mth 3 Vlew to registering alt qualified medic 
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men. Then a body now known as Genera) Medical 
Counci] was set up to regulate registration. Its main 
function now is registration of medical students and 
doctors. It recognizes various qualifications for 
additional registration. The Dentist’s Act is also in 
force. 

In India the medical councils did not come into exist- 
ence until about the early part of the nineteens, between 
1912 and 1915. The All-India Medical Council wa 9 
set up only recently in New Delhi. The functions 
of the medical councils in India are almost identical 
with those in England, but they do not register 
medical students. They appoint medical examiners to 
inspect various colleges of the universities and schools 
to see that a proper standard of medical education is 
kept up. But the main function is registration and 
erasing the names of the doctors for various offences. 
Many times during the term of my office I had to 
question the council as to the procedure adopted in 
tackling a case of professional misconduct, etc. The 
councils usually stick to their guns, and this results in 
great injustice to doctors and sometimes the councils 
ignore any heed given to them. 

The facts of the above-mentioned case are that 
Mr. Spakeman had been cited as co-respondent in a 
Divorce Court. The Court found him guilty of having 
committed adultery with a woman who was his patient. 
The G.M.C. notified him (our councils do likewise) 
that it was about to decide whether his name should 
be removed from the medical register pursuant to 
section 29 of the Medical Act, 1858, which provides 
that if, any registered medical practitioner shall be 
convicted of any felony or misdemeanour or after due 
enquiry be judged guilty of infamous conduct in a 
professional respect, etc., his name will be removed 
from the register. The respondent applied to the 
G.M.C.for permission to call for certain evidence which 
had not been before the Divorce Court although he 
admitted it would have been available then. Tim 
council refused to admit evidence and directed his 
name to be erased from the medical register. The case 
after passing through the King’s Bench Division even- 
tually reached House of Lords where the appeal of the 
G.M.C. was dismissed unanimously. Viscount Simon 
pointed out that after ‘due enquiry’ in the Medical 
Act meant due enquiry by the council. Although the 
council was entitled to treat the conclusion reached in 
the Divorce Court as 'prim a jade proof of the matter 
alleged, it must permit the doctor to challenge the 
correctness of the decision. In criminal cases it is con- 
clusive, but an infamous conduct can only be found 
on due enquiry and as the council refused to admit 
further evidence there had been no enquiry. 

Many interesting points have arisen from this. In 
the first instance the G.M.C. considers itself ill- 
qualified on such a charge. Secondly, the council 
found that it could not administer an oath to wit- 
nesses who appear before it. Besides the above two 
points Lord Atkin held that this appeared to ignore 
the provisions of the Lord Brougham’s Evidence Act, 
section 16. 

It would be clear now that the position of our 
medical councils is in no way better than that of the 
General Medical Council. 


I hope that all the medical men in India as well os 
the Indian Medical Association and other powerful 
bodies will at once take up the question of redrafting 
the medical constitution. The help of the best legal 
luminaries should be sought to make it as perfect ag 
possible. A small committee of about seven members 
or more selected from amongst the best medical; men 
and legal men may be set up to review and redraft all 
the Medical Acts including the All-India Medical Act. 

RAJINDER SINGH GREWAL, 
Additional Civil Surgeon. 

Comilu, 

East Bengal. 


ORGANIZATION OF TRAUMATIC SURGERY 

Sm,— I have just come across an article in the issue 
of the IM.G . of Nov. 1944, on * Organization of 
Traumatic Surgery' by Lieut.-Colonel B. K. Sheorey', 

I.M.S. 

At the outset I must say that I fully agree with the 
writer in his observations, and I am sure that all sur- 
geons in India will do the same. There is however 
one great obstacle to the success of the treatment, 
particularly in the rehabilitation in certain classes, of 
patients. 

I have had an experience as a ‘ surgical specialist ’ 
in the Army and now I have to deal with cases of 
injuries and fractures amongst workers in mills and 
factories— sustained during the discharge of their duties. 
As these patients are fully aware that the amount of 
compensation varies directly with the percentage V of 
disability, they want to remain as crippled as long as 
possible, or at least till the compensation is decided. 
They will not co-operate with the surgeon in doing 
their best to achieve the desired result. I do not 
expect a solution to the problem from the writer but 
only wish to point out that in spite of the best organ- 
ization failures will follow. 

V. L. SURYAVANSHI, 
Civil Surgeon. 

SnoLApan. 


‘ DEBRIDEMENT ’ 

Sru, — I consider that the attention of your readers 
should be called to the fact that a number of English- 
speaking surgeons are misusing the word 'debridement’ 
with gay abandon under the misapprehension that it 
denotes excision and surgical revision of a wound. 

I have again referred to my copy of ‘Chirurgie de,la 
Main*, ‘Premiere Partie, Chapitre Premier, Explora- 
tion System a tique 2nd sub-para, ‘Treatment de 
parties molles. Technique de Texcision’, par Maro 
Isclin (Masson & Cie, 1938). 

From the context it appears that M. Iselin does not 
consider that ‘debridement’ includes ‘excision*. 
M, Iselin is a distinguished French Surgeon and should 
be in a position to use his own beautiful language 
correctly. 

F. R. W. K. ALLEN. 

Indian Military Hospital, 

Poona, 

12th March , 1945. . : . i \ 
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EFFECT OF PENICILLIN ON A CASE OF 
ULCUS TROPICUM (NAGA SORE) 


Lieutenant-Colonel L. K. Ledger, o.b.e., Residency 
Surgeon, Hyderabad, on return from leave, resumed 


Sm,— Afi I do not find in the literature any record 
of penicillin being used in the treatment of Naga sore, J 
I beg to submit the following observation of mine 
for publication in the journal. 

I used penicillin (Lilly) on a case and found veiy 
encouraging results. The patient had a well-developed 
typical sore on his foot measuring about 1J inches 
in diameter. Fusiform bacilli were present in the dis- 
charge in large numbers, and no other micro-organisms 
were seen. The following remedies had been tried in 
succession without satisfactory, results — bathing in 

electrolytic chlorine followed by saline for one week, 
dressing with propamidine jelly (M&B) 0.1 per cent 
for one week, cibazol tablets per mouth,, one every 
four hours for five doses a day as well as cibazol dust- 
ing powder on the sore once a day for four consecutive 
days. Pus was still copious, pain and tenderness were 
present and fusiform bacilli were numerous in the 
discharge. Then penicillin in a strength of 100 units 
per c.cm. was used as a wet dressing with absorbent 
lint and cotton, kept bandaged with oil silk so as | 
to prevent evaporation. ^ After one day’s treatment, 
pus and pain were both lessened. After three days’ 
treatment, pus was scanty, pain absent and no fusi- 
form bacilli found. Four days’ treatment showed clean 
granulation tissue and then penicillin was discontinued. 
There was no recurrence 'of pus and fusiform bacilli 
and the sore healed up within a further period of 
one week. 

As I have no further cases of Naga sore and am 
unable to reproduce the sore in laboratory animals, I 
cannot ‘continue my observation but I hope other 
workers will try the drug on the sore. 

G. PANJA, 
Assistant Professor of 
Bacteriology . 

School of Tropical Medicine, 

Calcutta, 

21 st March , 1945. 


Service Notes 


Appointments and Transfers 

The Central Government is pleased to nominate 
Colonel W. E. It. Dimond, C.I.E., odje., Surgeon- 
General with the Government of Bengal, to be a 
member of the Medical Council of India, from Bengal, 
with effect from the 26th March, 1945, vice Major- 
General W. C. Paton, c.i.e., resigned. 

To be Honorary Surgeon 

Lieutenant-Colonel (T/Col.) W. E. R. Dimond, c.m., 
onn., 31st October, 1944, vice Colonel W. C. Spackman, 
vacated. 

Lieutenant-Colonel A. N. Chopra, Director of Health 
and Inspector-General of Prisons, Orissa, was appointed 
as Officer on Special Duty under the Chief Commis- 
sioner, Delhi, with effect from the 14th February, 1945 


of the 24th February, 1945. . . , 

Major J. Guthrie was appointed Additional Civil 
Surgeon, Tibet and Bhutan, with effect from the fore- 
noon of the 15th January, 1945. 

Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commissions) 

To be Captains 

Gurdial Singh. Dated 5th February, 1944. 

Het Ram Gandotra. Dated 5th February, 1944. 
Jagat Singh Karanwal. Dated 16th August, 1944. 
Nariman Erachshah Cooper. Dated 5th November, 
1944. 

Yelagalavadi Vedavyasacharya Sreenivasa Murthy. 
Dated 20th November, 1944. 

Waman Dattatraya Sulakhe. Dated 8th December, 
1944. 

Homi Framji Daroga. Dated 19th December, 1944. 
To be Lieutenants 

Sardar Singh Dhanoa. Dated 14th October, 1944. 
Kuldip Singh. Dated 21st November, 1944. 
Mahendra Singh. Dated 10th December, 1944. 
Promode Lai Chatterjee. Dated 24th December, 
1944. 

Indian Medical Service 
Seconded to the Indian Armt Medical Corps 
{Emergency Commissions) 

(Women's Branch) 

To be Captain 

(Miss) Leela Duttatray Tilak. Dated 17th October, 

1944. 

The undermentioned officer of the I.M.S, has been 
granted Emergency Commission : — 

Royal Indian Am Force — Medical Branch 
To be war substantive Flight-Lieutenant 
Captain Krishan Lai Chopra, 31st October, 1944 
(promoted Captain 30th June, 1944). 

The undermentioned officer of the I.MJ3. reverts 
from the Indian Army Medical Corps and is seconded 
for service with the Royal Indian Navy *,• — 

Major P. M. McSwiney. Dated 16th January, 1945. 
The undermentioned officer of the I.M.S. reverts 
from the Royal Indian Navy and is seconded to the 
Indian Army Medical Corps 
Major G. W. Miller. Dated 16th January, 1945. 
The undermentioned officer of the I.M.S. (E.C.) 
reverts from Indian Army Medical Corps and is 
seconded for service in the Royal Indian Naval 
Volunteer Reserve : — 

Captain K. Parthasarathy. Dated 25th Januaiy. 

1945. 

Promotions 

Indian Land Forces — Indian Medical Service 
( Emergency Commissions) 

Captains to be Majors 
H. M. Kalapesi. Dated 2nd January, 1945. 

K. Jaswal. Dated 7th January, 1945. 

15th January, 1945. 

A. Dass. S. Gnaneswaran. 
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D. Robertson. Dated 16th January,' 1945. 
B. I. S. Bhalla. Dated 10th March, ' 1944. 
P. Papatla. Dated 21st June, 1944. 

Lieutenants to be Captains 
3rd April, 1944 
Noel Vernon Doyle. 

Arthur Rothschild Coshan. 

Denzil Ian Gantzer. 

Douglas Ashley Hugh Walton. 

Eric Meneaud Wilson. 

Michael Deryck Innis. 

Aylmer Joseph Nicholas. 

Eric Joseph Newton. 

Daniel Frederick O’Malley. 

Ivan Joseph Paul Woodhouse. 

Arthur Wright Scott Webster. 

Cyril McArthur Hogg. 

Reginald Paul Harvey. 

Clifford bwen Bedell. 

Cyril Brendon Andrade. 

Henry Arthur Garstin. 

Leslie George Raworth Hull. 

Dudley Clarence Wilkins. 

Cecil Joseph Pereira. 

Maxwell Joseph Van Ross. 

Eugene Leopold Cyril Pushong. 

Francis Walter Ferreira. 


A. B. Philip. Dated 15th January, 1944. 

P. D. Naidu. Dated 18th January, 1945. 

. P. V. Rao. Dated 22nd January, 1945; 

B. Ramanarayanamurty. Dated 23rd January, 1945/ 

N. N. Bhushanam. Dated 24th January, 1945, 

Indian Army Medical Corps— Women’s Branch 
( Emergency Commissions) 

Lieutenant to be Captain 

(Miss) A. George. Dated 6th January, 1945. 

Relinquishments 

Captain C. G. Bree, on grounds of ill health, 18th 
October, 1943. 

Captain Sohan Singh Chhabra, 18th February, 1945, 
on grounds of ill health and is granted the honorary 
rank of Captain. 

Captain Syed Mahmud Hussain Jafri, 24th February, 
1945, on grounds of ill health and is granted the 
honorary rank of Captain. 

Lieutenant Ramchandran Narayanan, on grounds of 
ill health, 8th December, '1944, and is granted the 
honoraiy rank of Lieutenant. 
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A CLINICAL STUDY OF 89 CASES 
OF ENCEPHALITIS 

By JYOTSNA RANJAN CHATTERJI, ms. 
Medical Registrar 

N. GUPTA, m.b., m.r.cj. (Edin.), d.t.m.&h. (Lond.), 
ds . h . (Cantab.) 

Professor of Clinical Medicine 
and 

M. N. DE, M3., M.R.C.P. (Lond.), f.n.i. 

Professor of Medicine 

( From the Department of Medicine, Medical College, 

Calcutta) 

The word encephalitis denotes broadly an 
inflammation of the brain substance charac- 
terised clinically by a febrile reaction, an un- 
conscious or semi-conscious state, and various 
grades of disturbances of the function of the 
central nervous system. In some cases a com- 
plete recovery with restoration of the normal 
functions of the brain and spinal cord occurs, 
whilst in others severe degenerative changes 
take place in the brain leaving the. organ per- 
manently damaged. The condition is to be re- 
garded 'as serious. 

The causative factors are many, the chief of 
which are microbial toxins and viruses. Acute 
non-suppurative encephalitis of virus aetiology 
is not uniformly distributed all over the world, 
neither is its incidence very constant. It 
usually occurs in epidemic form, but sporadic 
instances may be found in places where it is 
least expected. While an epidemic of encephal- 
itis was in progress in middle Europe in 1916- 
17, hardly an5 r case was reported in India until 
1919 when the epidemic spread to this as well as 
to other far eastern countries such as Japan 
and Eastern China. Even then, the incidence 
of the disease never assumed a big proportion 
as seen in Europe and America. That the 
epidemic overran our country during its global 
spread w r as proved by the presence of a fair 
number of men and women of our country 
suffering from the post-encephalitic syndrome. 

During the last three years, an epidemic of 
encephalitis appears to have been prevalent in 
Calcutta as well as in the south-eastern part 
of Bengal. During these years, no less than 89 
cases, were admitted into the Medical College 
Hospitals under the writers, besides a fair number 
of cases which came into notice during routine 
professional work. These latter cases however 
aTe not included in the list under review owing 
to the difficulty of keeping them under con- 
tinued observation. Out of the 89 cases 
observed in the hospital, 17 were admitted in 
1942, 30 m 1943 and 42 in 1944. It will be 
seen that the incidence gradually rose and 
reached the peak in 1944. It is a matter of 
opinion whether such a steady rise, in the in- 
cidence is due to the natural spread of the 


epidemic amongst the susceptible communi y 
or to the unusual social, economic and hygienic 
conditions consequent on the. war situation, 
is however certain that the disease is being ess 
frequently noticed during the last three 
months. 

Epidemiology 

Seasonal incidence . — Curve 1 (figure 1) 
shows that the highest incidence of the disease 
was in the months of September and. October 
and the lowest in March. It was most common 
in the autumn when there is marked prev- 
alence of all catarrh-producing illnesses, the 
catarrh of the upper respiratory tract favouring 
the infection. After October, there was a 
steady decrease, and in December, the coldest 
month, the incidence was comparatively low. 
There was a little rise in the number of admis- 
sions in the month of January after which, 
however, the incidence steadily fell down and 
reached the lowest limit in March. The sum- 
mer saw another rise to a maximum in May. 
The rainy season showed a comparatively low 
incidence. 



Fig. 1. 



Fig. 2. 

Age incidence — It will be evident from curve 
2 (figure 2) that the disease was most com- 
mon in children under 5 years of age; compara- 
tively rare between the ages of 5 and 15 years, 
and fairly high between 15 and 30 years. 
Whereas the maximum number of cases was in 
children under 5 years of age, the disease was 
rare after the age of 35 years. This may prob- 
ably be explained by the lack of immunity in 
young children. ' ' ' 
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Sex incidence 



'Adult 

Child 

Total 

Male 

39 

17 

56 

Female 

12 

21 

33 


51 

38 

89 


It will be seen from the above that among 
adults, males were three times more affected 
than females, while among children the dis- 
tribution was approximately equal in both sexes. 

Racial incidence . — Out of 89 cases, 68 were 
in Hindus, 17 Muslims, 3 Anglo-Indians and one 
Buddhist. These figures correspond roughly to 
the total figures for hospital admissions of the 
different races, and probably do not indicate 
any racial variations in susceptibility. 

Social status . — Most of the cases came from 
middle class or poor families. This may not 
have much significance, as the hospital cases are 
derived mainly from people coming from such 
families. The richer section of the population 
would not ordinarily bring their patients to be 
treated in the hospital. There might have also 
been many cases in the mofussil who could not 
come up to the hospital for various reasons. 
Prom a study of our series of cases, however, 
we got the impression that people residing in 
over-crowded, ill-lighted and badly-ventilated 
rooms of the ground floor were more prone to 
the disease. 

Injectivity . — In our series, no instance of 
case-to-case infection could be found, nor could 
we trace a single case of familial infection. 

Clinical jeatures 

As most of the patients were admitted into 
the hospital in an unconscious or semi-conscious 
state, the history was obtained mainly from the 
attendants. The principal complaint was fever 
with disturbance of consciousness occurring 
very early. In children, convulsions were the 
chief feature. 

In the majority of cases, the onset was acute, 
starting with fever and accompanied by chill 
and rigor, convulsions and disturbance of con- 
sciousness. Prodromal symptoms, e.g. malaise, 
lassitude, nausea and anorexia, 'were present in 
a few only. Upper respiratory catarrh was not 
present in the majority of them; at any rate it 
was not noticed at the time of admission. 

Pyrexia . — Except 4 patients who came in a 
collapsed condition, all had pyrexia. Con- 
tinuous fever was noticed in 52 cases; in 35 less 
than one "week's duration; and in 8 a month's 
duration. Intermittent fever was found in 12 
cases, and remittent fever in 15. Six had irre- . 
gular pyrexia of about 2 to 4 weeks' duration, 
and hyperpyrexia (over 106 °F.) was noticed 
in 7 cases. 


Cheyne-Stokes’ breathing was noticed in 3 cases and 
Biot’s breathing in one. Slight bronchial catarrh was 
noticed in a few. Tachycardia in proportion to the 
rise of temperature was present in the majority of 
them, none showing any bradycardia. A coated tongue, 
loss of appetite and constipation were common' 
Troublesome vomiting was noticed in 4 cases and slight 
diarrhoea in 6. Except slight albuminuria there was no 
abnormality in the urine. 

Blood . — A moderate leucocytosis was present in 67 
patients (75.27 per cent), with relative increase of 
polymorphonuclear neutrophil cells. Malarial para- 
sites were not found in any one of them. Blood culture 
was done in 18 cases with negative results except in one 
which showed D. pneumonice. Widal reaction for 
enteric group of infections was done in 23 cases, also 
with negative results. W.R. was negative in the few 
cases in which it was done. 

Psychic and mental symptoms. — Disturb- 
ance of consciousness was present in almost 
every case. Deep unconsciousness was noticed 
in 57 cases and a semi-conscious state in 17. 
Sight somnolence or diurnal somnolence with 
nocturnal wakefulness was not noticed' in any 
of our patients. 

Mental symptoms were noticed in 16 patients, 
the -symptoms varying from slight dullness to 
acute mania. Delirium was present in 6 cases, 
and was mostly violent; 2 showing delirium 
as found in the typhoid state. Mental confusion 
was noticed in 3 cases and emotional disturb- 
ances (as laughing or crying without stimulus) 
were present in 2. 

Convulsions . — Convulsions; were noticed in 38 
patients of whom 27 were children under 10 
years. Its incidence was maximal * in infants 
and young children. Generalized convulsions 
were found in 23 cases (5 adults and 18 child- 
ren) and localized convulsions in 15 (6 adults 
and 9 children). A past history of convulsions 
was given in 5 patients, 4 of whom were 
children under 10 years. 

Meningeal irritation . — The signs of menin- 
geal irritation such as stiffness of the muscles of 
the neck, a positive Kernig's sign, etc., were 
present in 42 cases. In some of them the menin- 
geal irritation was so severe that without a 
lumbar puncture they could have easily been 
taken for meningitis. 

Cranial nerves . — The cranial nerves having 
their nuclei in the mid-brain were mostly 
affected. A sluggish* reaction to light or ac- 
commodation, and dilated, contracted or un- 
equal pupils were noticed in 42 cases ptosis 
was present in 4, in one of them it was 
bilateral, and squint in 3. Facial paralysis 
was observed in 2 cases. 

Motor power . — Two patients showed hemi- 
plegia and one monoplegia of the right lower 
limb. One developed spastic paraplegia with 
scissor gait, and a moderate degree of rigidity of 
the muscles was noticed in 5. One case devel- 
oped flexibilitas cerea and another Parkinsonism 
with mask-like face and salivation. Slurring 
speech with marked intention tremor was seen 
in one case, and 2 had trismus. Bulbar 
symptoms, such as difficulty in swallowing, 
regurgitation of food and nasal voice were seen 
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in one case only. Torsion spasm producing 
wry neck was seen temporarily in one. Fine 
tremors in the tongue, fingers and eye-lids, 
specially when the latter were closed, could be 
detected in a few cases and they persisted for 
a fairly long time but ultimately disappeared 
completely. 

Reflexes . — The tendon jerks were exaggerated 
in 10 patients, and in 3 of them the exaggeration 
was unilateral. A positive Babinski was seen 
in 12 cases, it being unilateral in 3. Well- 
developed ankle clonus was seen in 2 cases. 

Sphincters . — Retention of urine was present 
in 8 patients. The majority of patients were 
constipated. 

Sensory disturbance . — Sensory disturbances 
of the nature of hypersesthesia, hyperalgesia 
and increased tenderness to pressure on the 
muscles were present in a few of them. Most 
of the patients being unconscious or semi- 
conscious did not respond to the sensory tests. 

Cerebro-spinal fluid . — Lumbar puncture was 
done in 63 patients, the pressure being high in 
52 and normal in 11. It was not done in the 
remaining cases owing to their low condition or 
for some other reason. The fluid in every 
instance was clear, and its culture yielded uni- 
formly negative results. The proteins were 
increased, the sugar and chloride content re- 
maining normal. Colloidal gold reaction was 
done in 4, the results being as follows — (1) 
4444322000, (2) 0043222300, (3) 2111000000 
and (4) 2234442000. 

Prognosis 

Out of the 89 patients, 64 died (71.9 per 
cent), the disease being more fatal in children 
under 5 years of age (86.8 per cent) than in 
adults (60.7 per cent). Those that came in 
deeply unconscious or with severe convulsions 
had invariably a bad prognosis. Hyperpyrexia 
was always serious and not a single patient 
with it survived. 

Sequela . — Out of 25 recoveries, only 3 
showed some residual signs at the time of dis- 
charge. One of them. had mental symptoms, 
the second had ataxia, intention tremor and 
slight paresis of the lower limbs, and the third 
had facial palsy. These patients were progress- 
ing favourably but were discharged on 
request. 


Discussion 

At the beginning of the epidemic, the disea 
m some of the cases was mistaken for oth 
maladies, such as acute cerebro-spinal meni 
gitis, typhoid fever and cerebral malaria . 
more and more patients came to the hospit 
tne clinical features became more pathogn 
niomc and diagnosis clear. Those admitt 
with localized neurological findings were 
once suspected to be cases of encephalitis, b 
quite a large proportion of them came in wi 
pyrexia and disturbances of consciousness, t 
two symptoms which could be met with in 


large number of other conditions as well, espe- 
cially in Calcutta. While routine clinical and 
laboratory investigations suggested encephalitis, 
the subsequent development of definite neuro- 
logical signs ultimately clinched the diagnosis. 
The important points on which stress was laid 
for suspecting encephalitis were fever, disturb- 
ances of consciousness, meningeal irritation and 
convulsions, but with clear cerebro-spinal fluid 
and a moderate leucocytosis. Cerebral malaria, 
acute cerebro-spinal meningitis, eruptive fevers, 
septicsemic- conditions, the enteric group of 
fevers and typhus fever were all considered in 
the differential diagnosis. The two conditions 
which caused the worst confusion clinically 
were cerebral malaria and cerebro-spinal 
meningitis; this was removed by a blood exam- 
ination and lumbar puncture. On clinical 
grounds alone, this appears to be an epidemic 
form of encephalitis. In our series, however, 
we observed the following features which were 
different from the clinical picture of classical 
epidemic encephalitis. 

(1) The incidence was highest in infants and 
young children who are least affected in epide- 
mic encephalitis. 

(2) There is a marked difference in the mor- 
tality rate between the two diseases. Whereas 
in epidemic encephalitis, it varies from 27 to 
50 per cent, it was as high as 72 per cent in 
our series of cases. Moreover, most of these 
ran a very acute and severe course which is 
unusual in epidemic encephalitis. 

(3) Somnolence as seen in epidemic ence- 
phalitis, viz. light somnolence by day with 
nocturnal delirium, was not found in our 
patients. Unconsciousness was, in the majority 
of them, very deep and early. Early inter- 
rupted lethargy and inversion of sleep rhythm 
were not detected. 

(4) Convulsions were a prominent feature as 
opposed to its rarity in epidemic encephalitis. 

(5) Meningeal irritation was also a promi- 
nent feature and the intracranial pressure as 
estimated by lumbar puncture was increased in 
most of the cases. This is different from epide- 
mic encephalitis in which the cerebro-spinal 
fluid pressure is usually not raised. 

(6) Localizing neurological findings were 
absent in many of the cases, and, when present, 
were rather prominent. 

(7) Mortality was highest in the first week, 
and recovery after that period was more 
hopeful. 

(8) Residual signs after recovery from the 
acute stage were infrequent. 

Summary 

, .(1) Clinical features of 89 cases of encephal- 
itis admitted into the Medical College Hospi- 
tals under the writers during the years 1942 
1943 and 1944 are given. 

(2) The differences in the clinical features 
observed m the present series from those of 
epidemic encephalitis are discussed. 
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SULPHANILYLGUANIDINE IN 
CHOLERA 

By S. Iv. GUPTA, m.b., d.t.m., 

B. C. C HATTER JEE, m.b., d.t.m., d.imt., 

B. M. PAUL, Ij.t.m. 

and 

R. N. GHOSE, 

( Bowel Diseases Research Department , School oj 
Tropical Medicine } Calcutta) 


Six tubes containing 9.9 c.cm. of nutrient 
broth with 0.5 per cent sulphanilylguanidine 
were prepared. By serial inoculation of a 20 
hours’ culture of cholera vibrio (Ogawa) (01 
c.cm. of culture into tube 1, 0.1 c.cm. from tube 
1 to tube 2, etc.) dilutions from 1(10 2 to 1|10 12 
were prepared. Similar tubes of the same 
broth „ without sulphanilylguanidine were pre- 
pared and inoculated with cholera vibrio in the 
same way and in the same dilutions. The 
tubes were incubated for 28 hours and at the 
end of that time were sub-cultured on the half 
per cent bile salt agar plates. The results were 
as follows : — 


By reason of its solubility in water (200 mg. 
per cent according to Marshall et al., 1940), 
and low absorbability from the gastro-intestinal 
tract [Marshall et al. (1941), Crossley et al. 
(1938)] sulphanilylguanidine remains in the 
intestine for a long time to act on bacteria. 
With this idea in view, sulphanilylguanidine was 
used (Chopra et al., 1941 ) in the cholera epide- 
mic of 1941 with good results. The mortality 
among the sulphanilylguanidine treated cases 
was 3.84 per cent whereas the death rate among 
the control cases treated with saline transfu- 
sions only was 8.97 per cent. The preliminary 
work revealed the harmless nature of the drug 
in cholera and we decided to administer the 
large doses which had lately been recommended. 

While the efficacy of sulphanilylguanidine 
was being tried in cholera patients in the 
Campbell Hospital, studies were also made of 
its action on V. cholera; in vitro. 

Vibrio cholera; and sulphanilylguanidine 

Three tubes were taken as noted below : — 

(1) 1 gm. of sulphanilylguanidine added to 
4 c.cm. of nutrient broth. 

(2) 1 gm. of sulphanilylguanidine added to 
4 c.cm. of nutrient broth and autoclaved. 

(3) Sterile nutrient broth 4 c.cm. 

Equal amounts of Vibrio cholera; were inocu- 
lated into each of the above three tubes. 
Thereafter cultures in bile salt agar plates were 
made from each of these test tubes at various 
intervals and the results recorded next day as 
stated below : — 


Dilution of i Tubes seen after j 
inoculum 24 hours ; 

| I 


0.1 c.c. plated 
after 28 hours’ 
action 


With sulphanilylguanidine (05 per cent ) 


1 / 10 5 

1 / 10 * 

1 / 10 " 

1 / 10 * 

1 / 10 ” 

1 / 10 ” 


Good growth 
No growth 


Heavy growth 
210 colonies 
No. growth 


1/W 

1 / 10 ' 

1 / 10 ’ 

1 / 10 ’ 

1 / 10 10 

1 / 10 ” 


Without sulphanilylguanidine 
I i 


Good growth ! Many colonies 

» ' tt 

it 'if 

it » 


it 


if 


it 


it 


Five c.cm. were taken from each of the sul- 
phanilylguanidine culture tubes (except the 
first tube) into 100 c.cm.. of nutrient broth and 
incubated, the idea being to dilute the sulpha- 
nilylguanidine. In 24 hours there was no 
growth but in two of the flasks there was 
growth in 48 hours. The original dilution in 
these two cases had been 10 4 and 10 s . 

These experiments indicate the bacteriostatic 
and bactericidal properties of sulphanilyl- 
guanidine on the cholera vibrio. 

Sulphanilylguanidine in cholera cases 
The average weight of an Indian adult ad- 
mitted to the cholera ward of the Campbell 
Hospital was roughly 50 kilograms and 5 


Time of plating after addition 

Presence of V. cholerce or other colonies in 

of young culture of V. choleras 

Tube.l 

•Tube 2 

Tube 3 

Immediately 

4 hours after 

24 

rz » » 

48 „ „ 

72 „ „ 

» M * • . « 

Large numbers of V . cholerce 

Do. 

Fair number of V, cholera 
Few of V . cholerce and of 
other bacteria. 

None of V. cholerce but large 
numbers of other bacteria. 
Do. 

Large numbers of 
V. cholerce. 

Do. 

Do. 

Do. 

Do. 

Do. 

Large numbers of 

V. cholerce. ‘ 4 
Do.' 

Do. 

Do. 

Do. 

Do. 
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grammes- of sulphanilylguanidine was given to 
the patient immediately on admission and 2.5 
grammes were administered every 4 hours till 
20 grammes in all were given. It took exactly 
24 hours, after admission, to give the 20 
grammes of sulphanilylguanidine to the cholera 
patients (Marshall, Bratton, Edwards and 
Walker used 0.1 grammes per kg. as initial 
dose and 0.05 gramme per kg. every 4 hours 
as maintenance doses in bacillary dysentery). 
The result was uniformly good every time. No 
nausea, Vomiting, rash or drug fever was noticed 
in the series of cases treated with sulphanilyl- 
guanidine (as was found by Firor, 1940). 

Two hundred and sixty-three cases of clini- 
cal cholera were treated with sulphanilyl- 
guanidine. Every alternate case received the 
same treatment. All -cases admitted were 
entered in the book with a serial number. The 
odd numbers received the sulphanilylguanidine 
therapy and the even numbers received no 
sulphanilylguanidine treatment. Saline trans- 
fusions were given to both the groups of cases 
as often as necessary. Table I indicates the 
beneficial effect of sulphanilylguanidine in 
cholera.' 

Among the sulphanilylguanidine-treated 
cases, 86 were admitted with suppression of 
urine 72 (83.7 per cent) of which passed urine 
within 24 hours, and in the control group 72 
cases were admitted with suppression of urine 
23 (31.9 per cent) of which passed urine in 24 
hours. 

There were only 3 deaths among 263 cases 
treated with sulphanilylguanidine, the mortality 
rate being 1.1 per cent whereas 13 proved fatal 
among 262 control cases treated without sulpha- 
nilylguanidine, the death rate being 4.99 per 
cent. 

Table II shows the superiority of sulphanilyl- 
guanidine therapy over the other methods of 
treatment as was done in control cases in bac- 
teriologically-positive cholera cases. 

The table shows that among the bacteriologic- 
ally-positive cholera cases, the mortality rate 
was 1.9 per cent in a group of 158 patients 
treated with sulphanilylguanidine, while it was 
7 per cent in the control group of 157 patients 
receiving no sulphanilylguanidine. 

Out of the control cases developing pre- 
ursemic symptoms, seven were put on sulpha- 
nilylguanidine when they had little chance to 
recover. Everyone of them survived. 

Field work . — One of us worked in the field 
using sulphanilylguanidine in cholera cases. 
No saline transfusion was given to any patient, 
i.e. neither the sulphanilylguanidine-treated 
nor the control cases received any saline injec- 
tions. It was impossible to get a strictly com- 
parable control group, but sulphanilylguanidine 
appeared to reduce the mortality rate. 

Moreover, the recent work of Huang (1944) 
also supports the finding that the combined ap- 
plication of sulphanilylguanidine and saline in- 
jection reduces the mortality to a great extent. 


Summary . — The death rate among 263 cases 
of cholera (diagnosed clinically) treated with 
sulphanilylguanidine was 1.1 per cent. The 
mortality among 262 cases of cholera (similar) 
treated without sulphanilylguanidine was 4 96 
per cent. The death rate among 158 bacteriol- 
ogically-positive cases of cholera treated with 
sulphanilylguanidine was, 1.9 per cent whereas 
the mortality among 157 control bacteriologic- 
ally-positive cases of cholera not treated with 
sulphanilylguanidine was 7, per cent. The 
difference in death rate in the control and 
sulphanilylguanidine treated ' cases is statisti- 
cally significant. 

The general symptoms improved much better 
in cases having sulphanilylguanidine than in 
the cases having intravenous saline alone. 

None of the cases having sulphanilylguani- 
dine developed uraemia. 83.7 per cent of cases 
admitted with suppression of urine passed urine 
within 24 hours on administration of sulpha- 
nilylguanidine. 

Only 31.9 per cent of cases admitted with 
suppression of urine and treated with saline 
only (control cases) passed urine within 24 
hours. 

Seven control cases received sulphanilyl- 
guanidine on the development of uraemia and 
all recovered. 

Sulphanilylguanidine has some vibriocidal 
and vibriostatic action in vitro. 

The sulphanilylguanidine treated cases re- 
quired less intravenous saline than the control 
ones. The bacteriologically-positive cases 
treated with sulphanilylguanidine had 4.5 pints 
of intravenous saline each on the average, and 
the bacteriologically positive control cases had 
7.5 pints of the intravenous saline each. 

It was also observed that the sulphanilyl- 
guanidine-treated • patients passed fewer stools 
per day than the control ones. 
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It is now well established that agglutinins 
for F. cholera: develop in the blood of cholera 
patients a few days after the onset of the 
disease. Greig (1914) has credited two French 
observers, Achard and Bensaude, with having 
been the first to discover, in 1897, these specific 
agglutinins in the blood of cholera patients. 
Greig examined the blood of 363 persons, who 
had been attacked by cholera, and found that 
in a few cases agglutinins developed as early 
as the second day, although in the large 
majority of cases development was well marked 
only on the sixth day. Greig’s observations 
were made on patients admitted to hospitals ; 
as it was difficult to retain patients in hospitals 
for long periods, in only a few cases was it 
possible to follow the progress of the agglutinin 
curve further. He, however, concluded that 
* so far as can be judged from the small number 
of examinations, a drop appears to occur in the 
agglutinin curve about the 20th day ’. The 
recent study of Pasricha et al. (1939) also 
related to the period that elapses between the 
onset of the disease and the development of 
agglutinins. The maximum period for which 
they studied the blood of cholera patients for 
the presence of agglutinins was 14 days. 

Previous workers have also recognized that 
the detection of specific agglutinins in the 
blood of clinically-diagnosed cholera patients 
throws open the possibility of retrospective 
diagnosis of cholera. Such a diagnosis is of 
special value to an epidemiologist who may 
be _ called upon to conduct a late investi- 
gation of an outbreak of cholera in any local- 
• ity. On account of the belated receipt of in- 
formation, it is likely that the epidemiologist 
may visit the affected locality only after the 
outbreak may have practically come to an end. 
Such cases frequently arise when sporadic out- 
breaks occur simultaneously all over the prov- 
ince, or when long distances and difficulties 
of conveyance and transmission of information 
make it impossible for the investigating staff to 
visit the localities in time. For such purposes, 
it is of importance to know the maximum dura- 
tion over which agglutinins can be detected in 
appreciable strength in the blood of cholera 
patients. As far as we have been able to as- 
certain, this question of the maximum period 


through which agglutinins can persist m the 
blood has not yet been fully investigated for 
different localities and under varying condi- 
tions. It is hoped that the results recoided. in 
this paper may help workers in public health 
and clinical medicine in evolving a suitable 
method of retrospective diagnosis of cholera m 
localities from which belated information may 
be conveyed to them. 

In the months of August, September and 
October 1944, several outbreaks of cholera 
were reported from different localities in Lahore 
district. After the termination of the epidemic, » 
an opportunity was taken of studying the 
strength of agglutinins developing in the blood 
of persons who had previously been attacked 
by cholera and had survived. 

Apart from Lahore city, two other localities, viz, 
Kasur town and Narli village in Khalra Police Station, 
were visited. In Lahore city, with a population of 
about nine lakhs, altogether 580 cholera cases resulting 
in 243 deaths had occurred during the period from 22nd 
July to 20th October, 1944. Kasur town, which is 
situated to the south of Lahore at a distance of about 
40 miles, had its first case of cholera on 26th August, 
and recorded 58 cases and 29 deaths up to 5th October — 
the date of the last case. Narli village has a popula- 
tion of 3,300 and lies at a distance of 23 miles from 
Lahore. In this, a sharp outbreak had occurred on 
18th October; it continued up to 24th October and, 
during these seven days, 58 persons were attacked of 
whom 28 died. 

For the purpose of the present study, Narli village 
was visited on 30th January, 1945, Kasur town on 18th 
and 19th November, whilst blood specimens in Lahore 
city were collected from 1st to 17th January, 1945, 
The blood of the patients was collected in Wright's 
capsules. After separation of the clot, the serum was 
drawn off and dilutions of 1/25, 1/50, 1/100, 1/150, 
1/200 were prepared with normal saline. An emulsion 
of living cholera vibrios which had previously been 
tested against Inaba * O ' serum and had given positive 
reactions showing the presence of ‘ O ’ antigen was used. 
The test was put up in DreyeFa agglutination tubes 
by using equal quantities of the emulsion and serum 
dilutions. Racks containing the agglutination fcubes 
were kept in a water bath at 56°F. for two hours. 
Thereafter, the tubes were transferred to the 
refrigerator. Results were recorded on the expiry of 
24 hours. The results were confirmed by the slide 
agglutination method in which the emulsion and the 
dilution of the serum were mixed on a microscopic 
slide. It. was done on account of the ease with which 
the reaction of agglutination could be observed on the 
slide. 

The results in respect of 15 specimens from 
the city of Lahore, 11 each from Kasur town 
and Narli village are summarized in the 
following tables. It must be mentioned that 
on previous bacteriological examination of 
stools of the clinically-diagnosed cholera 
patients, we had been satisfied that outbreaks 
of true cholera did occur in these three local- 
ities. . However, we had not been able to 
examine bacteriologically the stools of all the 
recovered cases from whom specimens of blood 
for this study had been obtained. We made 
every ^ attempt on the basis of the clinical 
histories and by personal enquiry to ensure .that 
a ? .. as P oss ^ e blood specimens were 
obtained from only the true cases of cholera. 
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Table I 


Agglutination reactions of the blood sera of 
■ recovered cholera patients in Narli village 


Serial ! 

Dilution 

number 

1/26 

1/50 

1/100 

1/150 ; 

1/200 

■ 

1 

2 

3 

4 

i z 

+ i 

+ 

— 

— 

— 

5 

+ 

+ 

+ 

+ 


6 

+ 

— 

— 

— 

— 

7 

1 + 

+ 

+ 

4- 

— 

8 

9 

10 

11 

+ 

+ 

+ 

+ 

— 

+ 

+ 

+ 

— 

— 


In Narli village, out of the blood of 11 clini- 
cally diagnosed cholera patients, seven* gave 


observed in three of the positive cases was 
1 1 150. . 

In Kasur town, the blood of 11 patients was 
collected on 18th November, 1944, of which C 
specimens were positive, and in these cases the 
agglutinins were found to persist for about two 
months following the date of attack. The 
highest titre observed in two of the positive cases 
was 1/150. 

As against the experience of Narli village 
and Kasur town, the number of positive reac- 
tions in Lahore is very low. Only one case out 
of the 15 examined showed the presence of 
agglutinins. The highest titre observed in that 
case was 1(100. 

It may be noted that the interval between 
the date of blood examination and the date of ' 
attack in Lahore was in some cases nearly four 
months, and this long period may be a possible 
explanation for the small number of positives. 


Table II 

Agglutination reactions of the blood sera of recovered cholera patients in Kasur town 


Serial 
number : 

1/25 

i 

j 1/50 

Dilution 

1/100 . 

1/150 

1/200 

Date of 
attack 

Days elapsing 
between dates of 
attack and blood 
examination 

1 

i 

+ 1 


+ 



19-9-44 

60 ' 

2 

+ 1 

+ 

+ 

-+ 

— 

19-9-44 

60 

3 ! 

1 j 




— 

16-9-44 

63 

4 ! 

+ ! 

-I- 

— 

— 

— | 

19-9-44 

60 

6 

+ 

4- 

4- 1 

4* 

! — 

15-9-44 

64 

0 

+ 

4 

4- 

’ i 

i 

15-9-44 

64 

7 

+ 

4* 



i 

19-9-44 

60 

8 


— 


— 

15-9-44 

64 

9 ' 







— ! 

— 

11-9-44 

68 

10 





— 


— 

7-9-44 

1 72 

11 

- ! 

— 

— 

i 

i 

__ j i 

12-9-44 

67 




Table III 

Agglutination reactions of the blood sera of recovered cholera patients m Lahore city 





Dilution 





t Days elapsing 

Serial 


i 




Dale of 
attack 

uaic on wiucn 
blood sample 

| between dates of 
. attack and blood 

number 

1/25 

1/60 

1/100 

1/150 

1/200 

I 

i 

| was taken 

r 

! examination 

1 






1 26-S-44 

1-12-44 

i 

, 97 

2 







| 

26-8-44 

1-12-44 

97 

3 ' 






— j 

2G-8-44 

1-12-44 

97 

4 



— 





1G-8-44 

4-12-44 

110 

5 



— 

L 

! 

27-8-44 

4-12-44 

99 

6 



1 * 




; 27-8-44 

4-12-44 

99 

7 


— 

* 

1 

. 

j 27-8-44 

4-12-44 

99 

g 



' | 

— i 



26-8-44 

4-12-44 

100 

g 









26-8-44 

17-1-45 

113 

10 





; 



26-8-44 

17-1-45 

113 

11 


! 







26-S-44 

17-1-45 

113 

12 




. 



26-8-44 

17-1-45 

113 

13 


* i 



— 1 

! 

29-8-44 

17-1-45 

110 

14 

4* 

J- 





26-8-44 

17-1-45 ! 

113 

15 

X 1 

i i 


— 

( 

26-8-44 

17-1-45 

| 113 


positive results. Thus, as high a percentage as 
64 of positive reactions has been observed even 
after a lapse of. 102 days from the date • of 
attack (20th October, 1944). The highest titre. 

’''Tabic I shows only six. positives.— E ditor. 


Summary and conclusions. — With a view to 
studying the length of the period over which 
agglutinins for cholera may persist in patients, 
blood examinations of recovered cholera patients 
wore carried out. in three different localities, 
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rsr. Lahore citv, Kasur town and Narli village 
in Lahore district. The study indicates that 
agglutinins can persist in the blood of recovered 
eases of cholera up to a period of three and a 
half months and possibly more. For epidemiol- 
ogical purposes this finding can be utilised for 
a retrospective diagnosis of an outbreak ot 
cholera if. for unavoidable^ reasons, an opportu- 
nity for the bacteriological - examination of 
stools has been missed during the course of the 


outbreak. 
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SULPHANILYL BENZAMIDE IN THE 
TREATMENT OF BACILLARY 
* DYSENTERY* 


By A. N. BOSE 
Mid 

J. K. GHOSH 

(From the Bengal Immunity Research Laboratory, 

Calcutta) 

Tkfatmkxt of bacillary dysentery with sul- 
phaguanidine, succinvl sulpliathiacole and other 
sulpha drugs has opened a new line of investi- 
gation (Marshall ct at., 1940). Many papers 
have already been published reporting the clini- 
cal efficacy of sulphaguanidine, but this drug 
has certain drawbacks due. to toxic effects. 
Sometimes it causes vomiting and thus its use 
is often precluded in cases which need it most 
•(Hughes, 1944). Symptoms such as rashes, 
nausea, headache, tachycardia and fever are 
not uncommon (Smith, 1944; Brewer, 1943). 
The dosage used is usually large — an adult 
of average weight requiring a total dose 
of at least 100 to 110 tablets of 0.5 gramme 
each (Clay, 1943). Moreover, sulphaguanidine 
is not effective against Bacillus dysentery Sonne 
(Fairbrother, 1944). Bose and Ghosh (1944), 
during their study on sulphanilvl benramide 
prepared in this laboratory, found that, this 
compound is of very low toxicity. Mice toler- 
ate a dose of 1 rag.Jgm. intraperitoneallv and 
intravenously without any mortality. Further-, 
it was observed that a concentration of 
1 : 10,000 inhibited the growth of Bacillus 
dysentery Flexncr whereas sulphaguanidine in- 
hibits in 1 : 5.000 onlv (of. Brownlee and Ton- 
kin, 1941). 

In view of its low toxicity as well as its high 
bacteriostatic activity against Flexncr organism, 
it was considered worth while to study its 
effect on clinical enses of bncillnw dysentery. 
During the months of July and August, last 
year there came an opportunity of treat hw 21 
bacillary dysentery patients all of whom were 
workers of this laboratory. 

Clinical features.— All 'patients were adult, 
male s between 20 and 40 years of age. Pyrexia 

/his subject nw "discussed" in~tm 
atom! m our next number.— E wtor. 


tv 


was not a prominent- feature, and, when pres- 
ent it usually subsided within 4S hours ot 
beginning the 'treatment. Immediately after 
admission, the frequency and character of the 
stools were noted and specimens taken to the 
laboratory for plating and microscopical exam- 
ination. 'The cases were on the whole of a mild 
type with not more than S to 10 stools a day. 
The clinical appearance of tho stools varied 
between loose offensive motions and the pus- 
blood-nmcus dysentery stools. The typical 
bacillary dysentery picture was seen under the 
microscope, r.jj. plenty of pus cells, red cells, 
macrophage cells and very few bacteria. On 
culture, the following results were obtained : — 

S. dy sente rue (Slnga) 2, & parody sent erim 
(Flexncr) 10, <8. paradysenterm (Hiss) 2, Bacil- 
lus asiaticus 1 and Bacillus pseudo-carolimts 1. 

In 5 cases, no dysentery organisms could be 
isolated, but the clinical symptoms and micros- 
copical findings were suggestive of bacillary 
, dysentery. 

Treatment. — On the first two days, 6 tablets 
of sulphanilvl benr.amide (0.5 gm. each) were 
given in three divided doses at 4-liourly 
intervals. During the next four days, 4 tablets 
were given daily in 4 doses at 4-hourly inter- 
vals. This six days' treatment was quite suffi- 
cient to bring about a complete cure in almost 
all cases except the two eases infected with 
B. dysentery Shiga which required the treat- 
ment for a little longer period for their cure. 
A total dose of 14 grammes (2S tablets) was 
necessary for one patient. Nothing else was 
given except sodium bicarbonate ten grains 
along with each dose of tablets and also glucose. 

Bcsults 

Within 24 hours of commencing treatment, 
improvement started. The number of stools 
came down to 2 or 3, blood and mucus dis- 
appeared within 36 hours, and formed stools 
were passed on the third day. On the fifth day 
the patients resumed work. After clinical 
cure, the stool from each case was cultured once 
a week for three months with negative results. 
No relapse has occurred in any "of the cases 
within the six months of observation period. No 
toxic manifestations such as nausea, vomiting, 
headache, rashes, tachycardia, etc., were en- 
countered in any of the eases. The result of 
treatment shows that the compound sulphanilvl 
benramide is an effective chemotherapeutic 
agent, against bacillary dvsenterv (Swver and 
finng, 1945). 


Tu enty-one cases of bacillary dysentery v 
treated with sulphanilvl benznmido; 16 \ 
baeteviologieally positive. 

The total dose required was onlv 
gi amines (2S tablets) for complete cure ex< 

15 cas ^.r it !' Shi S a infection which 
qmed a little longer treatment. Almost 
e patients were fit to resume work wi 
me days. Stool culture was done up to tl 
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months with negative results in all cases. No 
relapse was seen up to a period of six months’ 
observation. The drug is found to be non- 
toxic. 
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THE ACTION OF DRUGS ON DYSENTERY 
BACTERIOPHAGE* 

By G. PANJA, m,b. (Cal.), D.Bact. (Lond.) 

Officiating Professor of Bacteriology and Pathology, 
School of Tropical Medicine, Calcutta 

( From the Department of Bacteriology and Pathology, 
School of Tropical Medicine, Calcutta) 


mixture 5 drops were added to 100 e.cm. of broth 
A small quantity from this final dilution was 
mixed with an equal quantity of young broth 
culture of Bad. jlexneri and plated on pepsin 
agar medium. Discrete phage plaques were seen 
after 18 to 20 hours’ incubation. The above 
diluted phage as well as strong phage were .used 
for the experiments. Solutions and suspensions 
of the drugs were made in distilled water and 
kept in contact with equal quantities of phage 
at room temperature for one to two hours and 
then filtered through L 3 candles. The filtrates 
were tested for the presence of phage, and the 
results are given in table I. 

Phage could be recovered from the area of 
lysis. Distinct plagues indicated that lysis was 
due to phage action and not due to the bacteri- 
cidal action of the drugs, as bacteria were found 
not killed by the drugs outside 'the plaques. 

It will be seen that the above three chemo- 
therapeutic drugs in 1 .per cent strength, phenol 
0.5 per cent and electrolytic chlorine 0.25 per 
cent do not inactivate dysentery phage in 1 to 
2 hours in vitro. Phage boiled for 2 minutes 
is inactivated. 


Second experiment 


Questions are often asked by practitioners 
whether dysentery bacteriophage and chemo- 
therapeutic drugs could be given simultaneously 
and whether the action of phage is hindered by 
these drugs. The following experiments were 
undertaken in answer to such questions. 

First experiment 

A strong dysentery phage was diluted by mix- 
ing 1 drop with 20 c.cm. of broth and from this 

* The paper was read before the Indian Science 
Congress Association held at Nagpur in January 1945. 


This was done with double the concentrations 
of solutions and suspensions, and an increase 
in the time of contact. For results see table li- 
lt will be seen that 2 per cent strengths of the 
above chemotherapeutic drugs and phenol 1 per 
cent do not inactivate the dysentery phage in 2 
to 3 hours in vitro. Electrolytic chlorine 0.25 
per cent partially inactivates it in 3 hours. 
Boiling for 5 minutes kills the phage. Clear 
areas are due to lysis of bacteria, as the drugs 
alone do not give rise to such clear areas. 


Table I x 

Growth of dysentery phage in solutions of the sulpha dhigs, etc. 








i 

Control, 

Drugs 

M.&B. 693 

1 

Sulpha- 

guanidine 

Solu- 

1 septasinc 

i 

Phenol 

Electrolytic 

chlorine 

Phage 
boiled for 

2 minutes 

i.e. phage 
without 
any 

treatment 

Percentage 

1 

i 

i 1 

i 1 - 

0.5 

025 

.. 

• • 

Time of contact, hours 

1 

1 

2 

t 

2 I 

2 

0 

0 

A loopful of filtrate 

L 

L 

L 

L 

L 

— 

L 

touched on culture of 
dysentery bacilli spread 
bn solid medium. 



j 

+ 

+ 

1 

+ 


| 4- 

A loopful mixed xvith 

+ 

++ 

— 

3 to 4 loopfuls of cul- 





1 

, 


i 

1 

ture and spread. 

1 to 2 c.cm. of filtrate 

H — b 

++ 

: + 

+ 

+ 

— 

+++ 

mixed with 10 to 15 
* • drops of culture and 

\ * - 


1 

i * 

1 

i 

| 

i 

! 



. ‘spread/ ■ * 



1 r * 

1 * 

1 

l * -. * 

r . ’ ■ i 



L = complete lysis; + = plaques present; — =no plaques, no lysis. 
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Table II 


Growth of dysentery phage in solutions of the sulpha drugs, etc., in increased concentrations 


1 

5 


[ 


t 

i 

Electrolytic 

1 ! 

i 

| Phage 

Control 

j 

Drugs ! 

1 

f 

M.&B. 693 

\ Sulpha- 

Solu- 

Phenol j 

' 

boiled for 

without 

| guanidine 

i 

septasine 

chlorine 

5 minutes 

boiling 

Percentage 

2 

! 

! 2 ! 

2 

1 


j 

i 

•• 

Time of contact, hours 

1 2 

i 

i i 

2 

: 3 

3 

3 

2 

— 

A loopful of filtrate 

f 

L 

L 

L 

L 

(L) 

— 

L 

touched on spread 
culture of dysentery 






i 


bacilli. 

One loopful of filtrate 

+*f+ 

! -j — ! L 

++A+ 

++■+ 

++ 

— 

+++ 

mixed with one loop- | 
ful of culture and | 

| 







spread. 

Equal amounts of I 

filtrate mixed ^ with 
equal amounts of cul- 
ture in liquid medium, j 

L 

j L 

1 

j 

1 

L 

I 

i 

L 

(+) 

(L) 

(+) 


L 

A loopful of drug alone : 

— 

i — 

— 

• • 

m % 

touched on spread 
culture. 


! 

i 

! 

i 

i 






(+)= Partial clearing. (L) = incomplete Ij'sis. 


Table III 


Growth of undiluted dysentery phage in solutions of the sulpha drugs, etc., in increased 

concentrations and time of contact 


Drugs 

M.&B. 693 

Sulpha- 

guanidine 

Solu- 

septasine' 

Phenol 

Electrolytic 

chlorine 

Boiled for 

5 minutes 

Control 

— : — 

Percentage 

2 

2 

2 

1 

0.5 



Time of contact, hours 

2 

2 

24 

24 

24 


4 

One loopful of filtrate j 

L 

L J 

L 

L 

L 

(L) 

L ! 

touched on spread ] 
culture of dysentery 

1 

j 

1 




1 

bacilli. 

1 

i 


i 





One^ drop of filtrate 
mixed with 5 to 6 c.c. 

+ n 

+ n 

+ n 1 

_u n 

d- n 

(+) 1 


of broth culture and 
spread. 



! 



t 



-f 11 = confluent phage plaques and no bacterial growth; (L) = incomplete lysis; (-f)=a few phage 

colonies are present. 


Third experiment with undiluted strong 
phage 

One drop of strong phage is added io the 
drugs. The time of contact and concentrations 
are as in table III. 

Conclusion 

Ttvo per cent strengths of the above chemo- 
therapeutic drugs, phenol 1 per cent and 


electrolj'tic chlorine 0.5 per cent have no ac- 
tion on strong dysentery phage. Boiling of a 
strong phage for 5 minutes does not com- 
pletely kill it. 

It was not considered necessary to cam’ on 
the experiments further, as in practice, the above 
chemotherapeutic drugs and the bacteriophage 
do not reach such a high concentration in the 
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SCABIES IN BENGAL 

By KENNETH MELLANBY, rc.d. , 
Member oj the Medical Research Council, Typhus Unit, 
H.E.A.C., India 

In recent years, many reports have appeared 
alleging that scabies was epidemic in Bengal 
and other parts of India and that the disease 
was affecting a high proportion of the popula- 
tion. There was, however, some doubt as to 
whether all the so-called 1 scabies ’ was in fact 
due to Sarcoptes, or whether some of the skin 
conditions noted were not. due primarily to mal- 
nutrition and actual famine. 

Knowing that 1 was likely to be in Calcutta, 
I discussed this matter with the public health 
authorities with the Government of India, who 
expressed the hope that, if at all possible, 1 
would attempt to investigate this question while 
in Bengal and try to estimate whether it was 
indeed true scabies. 1 also discussed with them 
new prophylactic and curative methods which 
might possibly be applicable to Indian conditions. 

While looking into this matter in Calcutta, I 
received much assistance from the Director, from 
Dr. Lowe and staff of the Calcutta School of 
Tropical Medicine, Dr. Grant of the All-India 
Institute of Hygiene and Public Health, the 
Director of Public Health, Bengal, and his 
assistants, and was also able to discuss with 
several members of the Friends Ambulance 
Unit, who have been engaged in relief work in 
the areas in Bengal affected by the famine. _ It 
is due to the co-operation of these various 
authorities that I was able to examine patients 
with skin infections at the out-patients' clinic 
at the school, among in-patients in the hospital 
and in a camp for destitutes. The following 
conclusions were reached as a result of these 
examinations and discussions : — • 

(1) The majority of patients are suffering 
from ture scabies, i.c. from infection with 
Sarcoptes scabiei. 

(2) This condition is widespread. The major- 
ity of destitutes show signs of present or recent 
infection, and a similar state probably exists in 
a wide section of the population. 

• (3) Although Sarcoptes is the _ causative 
organism, it is difficult to find live mites. This 
is because they are present in very scanty 
numbers, not because, they arc difficult to find 
in pigmented skin (where present they are easily 
recognized) . 

(4) Most patients have been infected for years, 
and have developed a substantial immunity 
to Sarcoptes, hence the small numbers of para- 
sites. But due to the widespread existence of 
the disease, over-crowding, and the warm moist 
climate (resembling a permanent ' in bed ’ 
microclimate) re-infection const, antly occurs, 
and these hypersensitive individuals give a maxi- 
mum reaction. 

(5) I saw no individuals who had developed 
any tolerance to Sarcoptes. 

(G) The widespread skin lesions arc almost 
.entirely secondary to the scabies. It is possible 


that malnutrition plays a part here. Some 
dermatitis is due to over-treatment with sulphur 
(usually accompanied by active scabies in 
healthy, untreated skin on other parts of the 
body) . 

(7) When the scabies is cured, and re-infection 
prevented, the secondary lesions can be cured 
also. 

Future action 

It would lie impracticable to try to set up 
clinics as in Britain to treat nil cases and their 
families. The problem is a vast one, made even 
greater by difficulties due to caste and social 
custom. 

In a previous communication (Mellanby, 
394 5) the author referred to a soap, known as 
1 tetmosol ’ soap, that has been produced for the 
treatment of scabies. If we could insure that 
all concerned used it, the disease would soon bo 
eliminated. At present, however, poverty pre- 
vents the widespread use of any kind of soap. 

In India, people not only wash but also rub 
oil into the skin, covering the entire surface of 
the body daily. If this oil could be suitably 
modified it might be used to eliminate scabies. 
A small percentage of tetmosol might be 
incorporated in oil used for washing purposes, 
or perhaps one or two per cent of ' mitigal 

In my view, since the people of this country 
arc so familiar with rubbing oil on the skin, it 
would be best, if possible, to try to incorporate 
any scabies remedy in this medium. . 

Readers of this article will, probably, be 
interested to learn that I have referred (lie matter 
to the Public Health Commissioner with, the 
Government of India and also to my authorities, 
the Medical Research Council in the United 
Kingdom. I would express the tentative view 
that it is probable that, here in India, the end 
of the scabies epidemic is approaching on 
account of the rise in immune population 
resulting from the widespread outbreak, . but it 
must be remembered that if the disease slowly 
decreases in extent, a non-immune population 
will again arise. In any event, efforts made 
at the present stage to control the. incidence of 
scabies will greatly accelerate the natural 
decrease in the number of victims. , 

REFERENCE • 1 ! 

Mkcuandt, K. (1045) . . Brit. Med. J., i, 38. • 


NON-TRAUMATIC RUPTURE OF SPLEEN 

WITH A CASE REPORT 

By 8. C. GUPTA 
Fraser Hospital, Burdivan 

Non-thatjmatjc or spontaneous rupture of 
the spleen is not rare in this country where 
pathological condition of -the organ in so 
frequent. 

The diseases of the spleen that predispose to its 
rupture are : — 

1, Diseases of the spleen proper, e.g. infarction, 
lortion of the pedicle, tuberculosis of the spleen, 
hydatid cyst, abscess, etc. 
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2. Svstemic illne-^c^ that cause enlargement of tlic 

^(aT Tropical diseases, e/r. malaria, kala-azar 

(b) Infectious diseases, e.g. typhoid fever, influenza. 

(c) Toxemia and p 3 ' 2 emic conditions, e.g. cellulitis, 

carbuncle. , . , 

In the above pathological conditions the changes in 

the spleen are : — , , 

1. Heplacement of the supporting framework oi 
unstriated muscular tissue and elastic connective tissue 
by fibrous tissue and rigidity of the walls of the blood 

vessels. . „ 

% Congestion of the pulp ginng rise to increased 
tension under the capsule and softening of the texture. 


A non-traumatic cupture is usually the com- 
bined result of the pathological changes. First 
sub-capsular haematoma results; later on the 
weakened capsule also yields leading to escape 
of blood into the peritoneal cavity. Cases are 
met with where laparotomy for acute pain in 
the abdomen revealed sub-capsular haematoma 
and not actual rupture. 

Clinical features of non-traumatic rupture 
resemble those of perforation of a hollow 
viscus. 

A more or less normal individual suddenly 
complains of pain in the abdomen which is also 
referred to the tip of the left shoulder (Kehr’s 
sign) with collapse, vomiting and intestinal 
paresis. There is, in addition, abdominal rigi- 
dity, tenderness and shifting dullness in the 
flanks. But this dullness may not shift in the 
left side from 41ie presence of clotted blood in 
that region (Ballance’s sign). Soft friction 
sounds may in some eases be audible in the 
left hypochondriac region (Villibo’s sign). 


The following case was recently seen : — 

St. T., 30 years, was admitted into the Burdwan 
Fraser Hospital on 9th June, 1944, at 11 p.m. for pain 
in the abdomen, nausea, and constipation since 9 a.m. 

The patient, an inhabitant of Rawalpindi district, 
was employed at Panagarh in the district of Burdwan 
(a highly malarious place where the spleen index is 
90 per cent) for a little over two months. He said 
that about 2 weeks after Ids arrival at Panagarh he 
had fever with rigor for about a week for which he 
was treated by his medical cineer. 


On the morning of 9th June, 1944, his bowels did 
not move satisfactorily and at about 9 a.m. when he 
was reading his holy book in a sitting posture, he felt 
sick and a severe pain in the left iliac region. He 
himself walked to his medical officer who gave him a 
dose of magnesium sulphate, but his pain gradually 
increased involving the whole of the lower abdomen 
and was referred to his left shoulder. A soap and water 
enema was also given with no result. 

Condition on admission * — Pulse 80 per minute, 
volume and tension— fair; respiration— 24 per minute- 
temperature— 93.4°F.; tongue— clean and moist. 

, The patient was in great distress and pointed to hi; 
left iliac fossa and shoulder as the most painful areas 
the abdomen was moderately distended. Mobilitv 
with respiration was restricted in the umbilical, left 
lumbar, h.vpochondnac and hypogastric regions- 
“the left lumbar and in the i&c 
regions. Tenderness 4-b-f over 2 inches to the left 
of the umbilicus. Shifting dullness -f-t-. Liver dull- 

7™ repeated high enemas pro- 
““tt. A pre-operative diagnoris oi 

wa'sbed^out pentOD,hs vra3 ma(Je - The stomach 


Operation . — Under chloroform-ether anmriJieria tV 
abdomen was opened with a medial sS-umbOic 


incision. Dark red blood welled out from the opening. 
Exploration revealed the presence of blood clots m the 
left hypochondriac region. A diagnosis of rupture of 
the spleen was therefore made, and the incision was 
enlarged up to the ensiform cartilage. As this did not. 
give adequate exposure, the left rectus was divided 
across, about an inch above the umbilicus. The spleen 
was delivered. The rupture was found on its visceral 
surface; its pedicle was tied with interlocked stitches 
in compartment from the posterior aspect. The organ 
was removed, the abdomen was emptied of blood as 
far as possible and the wall was closed in layers. 

The removed spleen showed a ragged rupture 
2} inches on its renal surface at the level with the 
lower part of hilum. It was 5i inches long and 
weighed over 9 ounces. 

The patient’s blood was examined after the opera- 
tion, which showed no malaria parasite. After, a 
stormy convalescence and delayed wound suppuration, 
the patient was discharged cured on 29th July, 1944. 

In this case, there was absolutely no history 
of trauma. The patient developed symptoms 
when he was practically at rest. The case is 
thus an example of true non-traumatic or 
spontaneous rupture of the spleen. The fever 
with rigor, a few weeks prior to the rupture, 
was probably malarial. The spleen was en- 
larged and therefore pathological. 

I am thankful to Captain J. P. Dutt, Superintendent, 
Burdwan. Fraser Hospital, for kindly permitting me to 
report this ease. 


CONGENITAL ABSENCE OF THE SHAFT 
OF THE FEMUR ON BOTH SIDES 

By S. S. KATDARE 

CAPTAIN, I.M.S./I.A.M.C. 

28 X-ray Unit , South East Asia Command 

Introduction . — Congenital absence of the 
shaft of the femur is very rarely . described in 
the medical literature. The commonest con- 
genital abnormality mentioned up till now con- 
sists of deformity or defective and retarded 
growth, or defective ossification, of the upper 
half of the shaft of the femur. The radio- 
graphs in these cases reveal that the upper half 
of the femur is absent. But subsequent opera- 
tive procedures in these eases have shown that 
actually there is a cartilaginous portion pres- 
ent, representing the upper half of the shaft 
of the femur. At later ages, from 20 to 25, 
the radiographs^ of such cases show evidence of 
partial ossification in the cartilaginous portion 
of the femur. 

Development and ossification.— Under nor- 
mal circumstances the femur is developed 
mainly from five ossifying centres. The 
nucleus for the shaft of the femur appears at 
the /th. week of fcetal life; the nucleus for the 
epiphysis of the lower end appears at birth; the 
nucleus for the head appears at about 10 to 12 
months; the greater trochanter is ossified from 

“7 ° r +i QOre nu . cle b “which appear about the 4th 
year, the nucleus for the lesser trochanter 
appears about the 8th to 10th year 
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The fusion of the epiphysis with the diaphy- 
sis is generally complete by the age of 18 to 
20 years.' This complete ossification of the 
femur is sometimes retarded due to defects in 
development and growth. 

Case. — Rameswar, :male, aged 30-32 years, resident of 
Assam (Nunmati), height 3 feet 6 inches, height from 
toes to umbilicus 1 foot 10 inches, from umbilicus to 
vertex 1 foot 8 inches, weight 78 lb.; while seen walk- 
ing looks a sort of a Liliputian being, with a peculiar 
waddling gait, rather characteristic of achondroplasia, 
the fingers of the hand almost reaching up to the 
ground (figure 1, plate X). He is a well-nourished 
individual who has been working as a labourer for 
nearly two years, or more, without much discomfort, 
except in locomotion, and can walk without exhaustion 
a distance of 2 to 3 miles. The family history is of 
no importance. 

Physical examination . — The first and the most 
characteristic thing noticed is absence of the thigh on' 
both sides. The knee joint is situated just next to 
the pelvis, in the usual place for the hip joint._ Both 
sides are symmetrical; the fusion of the knee with the 
trunk presents an irregular boggy muscular swelling, of 
the size of a large coconut. The inferior extremity 
below the knee joint is quite normal. The portion of 
the trunk from the pelvis upwards is normal. The 
left hand is a typical claw-hand, having three fingers. 
No other abnormality is noticed. The movements at 
both knee joints are normal, the flexion being restricted 
to some extent. In addition to the normal flexion and 
extension movements at the knee, there appears to be 
a circumduction movement present, which is normally 
present at the hip. Actually the movement of circum- 
duction is not in the knee joint, but appears to be 
such due to the physical deformity. This movement 
of circumduction takes place between the comparatively 
well-formed condyles of the femur, which are concave 
proximally, and the under-developed head of the femur, 
together with the anterior and inferior portion of the 
ischium, resting partially on the condyles. There is 
possibly a false joint formed here. It is at this place 
that this circumduction movement occurs. The_ body 
weight seems to be transferred through this portion of 
the ischium and the head of the femur resting on the 
concavity of the condyles. Another feature noticed 
is the absence of normal patella; bn both sides. 

X-ray findings. — Pelvis. The A. P. view 
shows absence of femoral shafts on both sides. 
The femoral heads are small, forming only 
rudimentary hip joints. It appears more likely 
that they are fused with the pelvis. The aceta- 
bula are shallower and wider than normal. The 
inferior condyles are fairly well formed with a 
concavity at the proximal end. They appear 
rotated on the vertical axis. The patella; on 
both sides are represented by small streaks of 
osseous tissue. The knee joints except for the 
patellae, are normal (figure 3, plate X). 

Left hand . — A radiograph presents a typical 
claw-hand with two metacarpals, three phal- 
anges, and fusion of the carpal bones (figure 
2, plate X). 

Conclusion . — This is probably a unique case 
of congenital bilateral absence of the femoral 
shafts. The age of the. patient suggests . that, 
if a cartilaginous rudimentary shaft Avas . pres- 
ent, it would show some signs of ossification 
by this age. The only way to confirm this is • 
by an operative procedure , or by introducing 
air into the joint ' and subsequent rc-ray.- For 
either of these examinations the patient is un- 
fortunately unwilling. 


ATYPICAL MALARIAL GAMETOCYTES 
IN THE PERIPHERAL BLOOD* 

By A. J. NORONHA, m.b.e., me. 

Lecturer in Pathology and . Bacteriology, B. J. Medical 
School, Poona, and Pathologist to the Sassoon Hos- 
pitals, Poona 

{From, the Pathological' Laboratory j B. J.- Medical 
School, Poona ) , . . 

. In January 1941, a woman in her seventh 
month of pregnancy was referred to me for 
investigation by the civil surgeon and was 
admitted to hospital in a state of collapse. Blood 
smears showed a very heavy malarial infection, 
predominantly malignant tertian, some corr 
puscles showing as many as eight rings. A few 
rings > corresponding to those of the quartan 
parasite and a few sporulating bodies with fully 
formed eight spores were present without any 
quartan gametocytes, suggesting that the quartan 
infection was a recent one. On the other hand, 
the malignant tertian parasite was present in all 
stages of development, but the classical cres- 
cent -was conspicuous by its absence (see 
photo-micrographs on the plate). 

Figure 1 (plate XI) shows a male gameto- 
cyte which looks to be the most highly developed. 
It is an oval body without any vestige of the 
containing corpuscle. Figure 2 (plate XI) 
shows the advanced female form. The female 
forms are (a) elongated and narrow, (6) 
spindle shaped with blunt ends, and (c) less 
tapering than normal towards the ends, which 
are blunt. None of these appear to correspond 
to any figures of • Thomson (1912) or 
Brumpt (1927). In the absence of the usual 
crescents, these observations appear to indicate 
one of the following three possibilities : (i) that 

these forms represent the pre-crescentic stage of 
the gametocytes of Plasmodhim falciparum, (ii) 
that they are variants of the mature crescents 
which in severe infections may show a change 
in morphology, (iii). that they might represent 
the gametocytes of a new parasite. This is 
most unlikely.' 

Recently a slide was sent to . me by a practi- 
tioner for examination in which the above forms 
along with other developmental forms and with- 
out typical crescents were present. 

SULPHANILAMIDE IN ACUTE 
NEPHRITIS 

IA 8TUDY OF 22 CASES 

By S. T. ACHAR, me. 

{From the Department of Medicine, Andhra Medical 
College and King Getrrge Hospital ,. Vizagapatam ) 

The close relation of acute nephritis to in- 
fections with the hsemolytic streptococcus has 
been recognized for many years, and it is there- 
fore tempting to suppose that drugs of the 

♦[The case appears to ' show stages of developing 
gametocytes of P. falciparum, in. the peripheral blood. 
Das Gupta and Ganguly reported a similar case in the 
October 1944 issue of the Gazette. — Editor, I.M.G.1 
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Fig. 3.— AP. view of pelvis 
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Fig. L — m — A male gametocyte. 


Fig. 2. — f = A female gametocyte. 



Fig. 3. — f = A female gametocyte with 
both ends pointed. 


Fig. 5. — d = A developing male gametocyte' 
occupying half the red cell. 


Fig. 4. — Another example of a female 
gametocyte in spindle stage. 



Fig. 6. — Neutrophiles pbagocytosing 
1 = spores, 
p = pigment. 
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sulphonamide series might have a beneficial 
action on the course .of the nephritic process. 
While sulphonamides in’ every . form have been 
tried and reported upon extensively in a variety 
of coccal, . bacterial, and even '.virus diseases, 
there has been a reluctance among, physicians 
to exhibit this drug in acute nephritis, in spite 
of its accredited streptococcal origin. Probably 
this reluctance is traceable to the all too fami- 
liar urinary toxic complication associated with 
sulphonamide therapy ; but when it is remem- 
bered that this anuria is considered to be a 
mechanical process of deposition of the inso- 
luble acetyl derivative in the urinary tract, and 
that the sulpha drugs do not appear to affect 
the renal elements injuriously, much of the fear 
seems unfounded. There is however on theo- 
retical grounds increased risk of deposition .of 
crystals in acute nephritis, because of the in- 
ability of the inflamed kidney to excrete water 
readily and so flush out any minute crystals 
that might have formed. The hsematuria that 
occurs before anuria during sulphonamide 
therapy is the result of haemorrhagic pyelitis 
and ureteritis consequent on the mechanical 
irritation- of the crystals, while the hsematuria 
of acute nephritis has its origin in the glomeruli 
and has a different tetiological significance. So 
the constant presence of macroscopic or micros- 
copic blood in acute nephritis ' cannot be ad- 
vanced as an argument against the use of the 
sulpha drugs. The earlier reports on sulpha 
drugs and nephritis were based on stray cases 
and were inconclusive.- Some (Scherber, 1935; 
Tixier and Eck, 1935; Slatineanu et at, 1936) 
have noted the clearing up of nephritic symp- 
toms in streptococcal infections, while Cole- 
brook and Kenny (1936) have recorded the 
appearance of albumin, red cells and casts in 
the urine in cases of puerperal sepsis under 
prontosil therapy. Schwentker et at. ' (1937) 
observed the appearance of acute nephritis in a 
case of streptococcal meningitis under sulpho- 
namide therapy, which disappeared on stopping 
sulphonamides. Williams, Longcope and Jane- 
way (1942) have however reported very 
favourably on the use of this drug in a series 
of 42 cases. 

The present investigations were started in the 
middle of 1943, in a series of 22 cases of acute 
glomerular nephritis, comprising 16 in the 
Government General Hospital, Madras, and 6 in 
the King George Hospital, Vizagapatam. They 
were treated with sulphanilamide, and form the 
subject of this paper , and the end results are 
compared with 19 control cases treated with- 
out sulphanilamide. . The prevalence in epide- 
nne form of scabies in Madras during the latter 
half of 1943 and early 1944 with attendant 
coccal dermatitis brought in its trail an in- 
creased. incidence of acute nephritis. A large 
proportion of the cases in this series belong to 
this .group. All the cases on admission had 
varying degrees of cedeim, albuminuria, and 
cjlindruna, the presence of generalized cedema 


serving to emphasize the diagnosis as glomerular 
nephritis as opposed to focal nephritis, though 
it is being increasingly recognized now that 
focal nephritis is but a mild variant of acute 
glomerular nephritis (Payne and Illingworth, 
1940 ; Hadfield and : Garrod, 1942) . In the 
majority of these cases (15 out of 22) there 
were associated skin lesions (impetiginized 
scabies or impetigo) while in 3 there was a 
recent history of scabies with scars om the 
skin. In the remaining 4,- there were no skin 
lesions and no history of scabies, but the ton- 
sils were definitely unhealthy in 3, while in one, 
there was a history of frequent attacks of cold, 
and haemolytic streptococci were cultured from 
throat swabs. All of them were treated with 
sulphanilamide orally and no remedies were 
applied to the skin. 

Tables I to YII show the relevant clinical 
features in these ( 22 cases. 


Table I 

Age incidence 

Age 

Number of 
eases 

6-12 years 

1 7 

| 

12-25 „ 

! 8 

25-30 „ 

| V 


Table II 

/Etiological factors 


Probable source of infection 

Number of 
cases 

Tonsils 

3 

Throat other than tonsils 

1 

Scabies without much impetiginization i 

5 

Scabies with impetiginization . . | 

5 

Marks of recently healed scabies 

3 

Impetigo 

5 


Table 'III 

Duration of skin 
lesions before onset 
of nephritis 

.Table IV 

Duration of oedema 
before admission into 
hospital 


Num- 

• „ 

Num- 

Duration 

ber of 

Duration 

ber of 


cases 


cases 

4-6 weeks 

8 

1 week and less , . 

10 

8-10 „ 

4 . 

1-2 weeks 

8 

Over 3 months 

6 „ 

2-3 „ 

2 



3-6 „ 

1 

i 

( 

- _ i 

■ 

Chronic (6 months) 

1 


The urine was cultured in 16 of the abdve 
series, with negative results. Leaving aside one 
case of chronic nephritis with acute exacerba- 
tion, in which sulphanilamide controlled the 
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Table Y 


Urine analysis on admission 


Frank haematuria 

Smoky urine 

+ 

+ 

.a 

a 

d 

JO 

< ' 

+ 

4* 

+ 

cl 

a 

p 

jo 

< 

Microscopic 
red cells and 
casts 

Culture 

. 1 

12 

7 

15 

All cases 

Negative in 
the 16 cases 
in which it 
was done. 


Table VI 

Blood pressure on admission 


Markedly raised 

Slightly raised 

Normal 

5 

12 

i 5 


Table VII 

Total amount of sidphanilamide used 


Amount of 
sulphanil- 
amide. 

(gms.) 

19-22 

12-16 

1 

8-11 

Less than 

8 

Number of 

2 

14 

4 

2* 

cases. 






* More sulphanilamide could not be given to these 
2 cases as they died of uraemia within 3 days of 
admission. 


The control series of 19 cases were from an- 
other unit of the hospital during the same 
period (1943-44) with nearly, the same pro- 
portion in the mtiological factors. Treatment 
adopted in the control series was on the usual 
standard lines, rest, diet, alkaline diuretics, 
mild purgatives and treatment for scabies and 
impetigo when present by external remedies. 
It will be seen by comparison that there was a 
much greater percentage of definite cures and 
fewer cases that left hospital with albuminuria 
in the first series table VIII. The time taken 
for the cure was also much shorter (table IX). 

Six of the cured cases from the first series 
presented themselves from time to time for re- 
examination, and they had no recurrence of 
symptoms or albuminuria. In most of the cases 
with impetiginization, the skin condition also 
improved. Sulphanilamide was used in prefer- 
ence to sulphathiazole or sulphapyridine, as it 
was thought that there was less likelihood of 
the formation of the insoluble acetyl compound 
with sulphanilamide; also sulphanilamide was 
preferred to other sulpha compounds in 
brrmolytic streptococcal infections. The routine 
adopted in an adult was 2 pills (1 gramme) 
statim and one four-hourly for 5 to 7 days. In 
no case was the drug exhibited for more than 
8 days. Children were given a proportionate 
dosage. The two patients that died in this 
series were both admitted in a very bad state 
with dyspnoea, and died within, a few days of 
admission (one within 48 hours and the other 
within 72 hours). In neither case was there 
any toxic symptom of the drug or crystals of 


Died 


Table VIII 
Results of treatment 


Total 


Probably cured (left 
hospital with no 
Definitely cured I oedema, a trace of 
j albumin in urine but 
I no casts) 


Relieved of cedema 
but left hospital with 
a little albumin in 
urine and stray casta 


21 


19 


12 


Sulphanilamide treated series 


Control series 
1 I 7 


Passed into sub- 
,r ‘ acute stage 


Table IX 


Speed of cure 


Cured within 

10 days 1 

3 weeks j 

6 weeks 

Total 15 cures in first series 

10 

4 

1 

(72 per cent). 

Total 8 cures in control 

2 

5 

1 

series (42 per cent). 





acute exacerbation, the end results of the other 
21 cases are summarized in table; VIII. . 


sulphanilamide in the urine, though there was 
marked oliguria in both. Crystals were looked 
for in the urines of all the cases but not found; 
other toxic manifestations of the drug were not 
encountered. One of the cases (no.. 18) had a 
hard cirrhotic liver with jaundice in addition 
to the acute nephritis, and it is noteworthy 
that no toxic symptoms developed as a result 
of the drug. 

Case . 1 of the series, worthy of mention in 
detail, was a girl of 11, admitted with generalized 
cedema of 4 days’ duration, smoky urine, fijbuminuna 
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with renal and blood casts. The, only discoverable 
{etiological factor was a septic tonsillitis. She did not 
improve under ordinary therapy; but after a month 
and a half in hospital she was in a conmtion of neph- 
rotic nephritis (with massive cedema and albuminuria, 
low serum albumin and an albumin globulin ratio of 
1 : 0.85 in the blood) . At this stage she was put on 
sulphanilamide for 6 days, and the tonsils were there- 
after removed under general ansesthesia. She made a 
slow recovery and left hospital free from cedema, 
but with a leaky kidney. There was no flare up after 
tonsillectomy which mnny modem authorities anti- 
cipate. This was probably because of the preliminary 
chemotherapy. 

Comment 

The end results in this small series of acute 
glomerular nephritis in which sulphanilamide 
has been exhibited compare favourably with 
the control series as well as the figures given by 
the American and British writers for nephritis 
treated without sulphanilamide. Cass (1939) 
studying 88 cases in England found that the 
condition ultimately became a chronic one in 
32 per cent of those who have not died in the 
acute attack. Snoke’s figure (Snoke, 1939) for 
a large series of cases in San Francisco was 47.2 
per cent while Murphy and Peters (1942) 
reported the following outcome in 205 cases 
studied during a ten-year period, 12.6 per cent 
died during the acute stage; 17 per cent were 
discharged recovered but were not re-examined; 
34.1 per cent recovered and were found healed 
on re-examination, 9.2 per cent were found latent 
upon re-examination and 28.8 per cent became 
chronic nephritics. In the present series, it is 
noteworthy that 72 per cent left hospital appa- 
rently normal in all respects though only a few 
of them could be followed up. Similar good 
results have been reported by Williams, 
Longcope and Janeway (1942) who used sul- 
phanilamide in 42 patients in the acute stage 
of nephritis, nearly all of them being patients 
from whom haemolytic streptococci had been 
isolated. It may also be mentioned that 
while the concensus of medical opinion seems 
to be to wait for a 4 to 6 months’ period before 
removing foci of infection for fear of a flare up 
(Goldring, 1941) in the one case in which 
tonsillectomy was done in the present series 
after preliminary chemotherapy the result was 
decidedly beneficial. 

Summary 

A series of 22 cases of acute glomerular 
nephritis associated with foci of infection in 
the skin or throat have been treated with 
sulphanilamide with favourable results as 
compared with cases treated on standard lines. 
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WEIGHT, HEIGHT AND CHEST 
MEASUREMENTS IN CLASSIFICATION OF 
TYPES OF INDIVIDUALS 

By M. G. KINI, m.c., me., M.ch. (Orth.), 

F.R.C.SE., FJi.SE. 

Surgeon and Superintendent, Stanley Hospital, Madras 

Medical examination for physical fitness 
for the public service, the army, the navy, the 
air force and the industry has become a special- 
ists study. Standards have been ...laid down 
for recruitment from time to time based on the 
experience gained. 

The army, the navy and the air force neces- 
sarily have very high standards of physical 
fitness. In routine examination for physical 
fitness, the height, weight, and chest measure- 
ments are usually taken. The standards laid 
down by insurance companies and textbooks 
cannot be applied indiscriminately to all races 
alike. They vary with the races and with the 
geographical boundaries. The average build of 
the South Indian is different from that of the 
North Indian. 

On examination, a large number of cases did 
not satisfy the ratio laid down for assessing 
weight in relation to the chest measurement 
and height. Various formulae have been pro- 
pounded for assessing the weight of the indi- 
vidual, but none of these work true. Of these, 
the formula— height -{- chest girth (in deep in- 
spiration) divided by 17 is the least unsatis- 
factory; but the actual weight was either far 
short or far above the assessment even by this 
formula after making a 10 per cent allowance 
either below or above the scale. Thus although 
these candidates were otherwise physically fit 
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they did not satisfy the condition with regard 
to weight laid down by the formula. 

Carefully recorded evidence of 1,762 cases 
afforded all opportunity to study this matter. 
Individuals were, classified into normal, sthenic, 
asthenic and mixed types. The following des- 
cription shows briefly the characteristic of each 
type. 

Category A — normal type 

The torso is of fnoderate length and of moder- 
ate breadth. The thorax is full and moder- 
ately rounded, the upper abdomen is firm and 
rounded and in circumference about the same 
as that taken just above the nipple. The 
costal border forms an angle from 70° to 80°. 
The lower abdomen is flat. The spine shows a 
mild curve forward in the lumbar region. The 
respiratory phase in these cases is good and the 
chest expansion is usually 2 inches or more in 
deep inspiration. 



A. - Side view of the normal human type; note a 
small forward lumbar view. 

B. Corresponds to the description given in the text 
and shows the position of the organs. 

C. Shows the shape of the abdominal cavity, indi- 
cating the ample room for fixation of abdominal 
organs; note the cupola of the diaphragm. The posi- 
tion of organs is ideal and this is the ideal typo of 
man for service requiring executive work. 

Category B — sthenic type 

In this type there is a preponderant develop- 
ment of the trunk as compared with the limbs. 
The skeleton is larger and heavier in proportion 
than in the normal type and the .muscles are 
large with coarse fibres. There is an excess of fat 
throughout the body but it is bound up with so 
much connective tissue that it feels hard and 
firm. The chest is broad, short and deep; chest 
expansion is large with a wide epigastric angle, 
80° to 90°. The abdomen is relatively straight 
with the pelvis. In these cases the respiratory 
excursions are more than normal showing an 
unusual expansion of the chest more than 2 
inches during deep inspiration. 

Category C — asthenic type 
The build is slight; the skeleton is light; the 
head is large; adenoid and tonsillar tissue are 


excessive; the torso is long and is also narrow 
The increased’ length is chiefly in the thorax 
the abdomen being relatively short. The sub- 
costal angle is narrow, there is marked exagger- 



Fig. 2. — Sthenic type. * 

A. Side view of the broad backed type;,. 

B. Shows the position of the organs and the rela- 

tionship between the chest and abdomen. Note the 
wide epigastric angle. ** 

C. Shows the ample capacity in the abdomen for 
proper fixation of organs. This typo of individual is 
generally suited for heavy work. 

ation of Che lumbar curve and the feet are 
slender and highly- arched, The respiratory 
phase is below normal and chest expansion is 
below 2 inches and is often H inches or less. 


Fig. 3. — Asthenic type. 

A. Side view of the narrow backed type — note the 
relaxed nature of the posture; chin forward, chest 
back, abdomen forward, marked exaggeration of the 
lumbar curve, etc. ; 

B. Shows the 'position of the organs inside-note 
the low fixntion of the organs. 

C. Shows that the abdominal cavity is wider below, 
than above. These subjects are liable to constant 
illness especially if' they’ are selected for executive and 
heavy labour. . 

. Variations in , type occur . due to mixtures 
between A and B, A and G, and B and O. 
When examining these people' it- would be neces- 
sary to see the preponderating factor present 





Table 

Chart showing height, weight and chest measurement ratio of South Indians 
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in their body mechanics. In mixtures of A 
and B, the preponderating factor may be that 
of B or A, similarly in A and- Cj'the preponder- 
ating factor may be C with minor qualities of 
A. So also in B and C or A and B. A study 
of all these variations is necessary in selecting 
candidates for different types of work. 

Category A or a normal human type . — This 
type satisfies the conditions of sound body 
mechanics and is perfectly fit for all public 
services including police, engineering, forest 
and excise. This is the ideal type and satis- 
fied the formula laid down; but is not commonly 
found and forms a small percentage of human 
beings; it formed only 15 per cent of the re- 
corded cases. 

Category B or heavily built broad bached 
type . — This type of individual is fit for 
appointments which demand strength, as in the 
police, forest, engineering and excise services 
and heavy industry and are to be seconded to 
category A. These candidates formed 10 per 
cent of the recorded cases. They did not 
satisfy the formula even after making the 
allowance of 10 per cent, but satisfied the for- 
mula stated below : — 

Weight _ Height X chest girth (in deep inspiration) 
in lb. 16 

Category C or narrow backed type . — This 
type of individual may be selected for posts 
where intellectual aspects of the individual are 
more important than the physical aspects. 
They can be selected without detriment for 
public services of a superior type and also for 
clerical posts. These individuals were below 
the weight prescribed and after a study of the 
relationship of the height, circumference of the 
chest and weight they have been found to cor- 
respond to the formula stated below : — 

Weight _ Height X chest girth (in deep inspiration) 
in lb. 19 or 20 

In this type, the chest expansion is usually 
small. Due to the postural defect, the respir- 
ation is more abdominal than thoracic and this 
accounts for the defective expansion. Before 
deciding that such a type of individual is unfit 
for service, it is necessary to give him suffi- 
cient time and definite instruction to learn 
thoracic breathing. This procedure was adopted 
in several cases with success; and in some within 
the course of a month and in others in a period 
of three months, they were able to get the 
necessary chest expansion to befit them for 
public service. 

Conclusion . — In examining individuals for 
public service, difficulties are experienced in 
satisfying the rules concerning the weight as 
laid down by Government from time to time. 
Careful records of the cases examined have 
been kept, and the findings are recorded as a 
guide to those who have to assess individuals 
for public services, insurance companies, indus- 
trial concerns, etc. A tabular statement is 


attached to act as a ready reference: it is pos- 
sible to assess the type of individual by merely 
•noting the height, weight and chest girth, by 
referring to this table. ’ ' 

I wish to acknowledge the help given to me bv 
Mr. C. S. Thomas, Clerk, Office of the Surgeon, I 
District, Madras, in maintaining records. 


TREATMENT OF CEREBRO -SPINAL 
FEVER WITH SULPHAPYRIDINE* 

OBSERVATIONS ON 464 CASES 

By P. V. KARAMCHANDANI 

LIEUTENANT-COLONEL, I.M.S. 

\ Specialist in Medicine , Lahore District 
and 

GHULAM HAIDER, m.b., 

When the senior writer came to this station 
in February 1943, he was struck with the high 
incidence of cerebro-spinal fever among the 
troops stationed in the locality ( see graphs 1, 2 
and 3) . This high incidence was accompanied by 
an equally high mortality rate. It will be seen 
from these graphs that there was no correlation 
between the population of the units and the 
number of cases; also that the season was not 
a constant factor. Whereas December and 
January were the worst months in 1942, April, 
May and June were the worst in 1943. Since 
June 1943 when the new method of 'treatment 
was adopted, although the climatic factor has 
remained constant, the incidence of the disease 
has been almost negligible. 

One of the causes of the high mortality was 
found to be the advanced stage in w r hich the 
patients came to hospital; indeed quite a good 
many of Them were received in either a mori- 
bund or an unconscious state. The first thing 
that was done, in consultation with the consulting 
physician, in addition to arranging good ventila- 
tion of the living quarters, was to stress on the 
various units the need for sending immediately 
to the medical inspection rooms any case of fever 
that showed such symptoms as intense headache 
and vomiting. The medical inspection rooms 
were instructed to give priority to cases which 
showed a positive Kernig or neck rigidity, slow 
pulse, mental apathy or tendency to unconscious- 
ness and send them at once to the hospital 
with dhe diagnosis of (?) cerebro-spinal fever. 
The most important measure, however, that 
was adopted was modification of the method of 
treatment. Hitherto the routine was to start 
with 4 grammes of M&B 693 orally and then 
to give 0.5 gramme three times a day. In the 
case of unconscious patients the drug was 
introduced through a Ryle's tube and later 
continued orally if they recovered consciousness. 


* Paper condensed by Editor. 
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Strength of units and occurrence of C. S.F. cases during 1943 
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Now, the medical officers were instructed to do I only, whereas it would take nearly 8 hours bv 
lumbar' puncture immediately after' admission 1 the oral route.* That this line of treatment 


Graph No 3 
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and give intravenous injection of one ampoule 
of dagenan soluble one gramme straightway, 
both to conscious and unconscious patients. 
Thereafter the unconscious patients were to 
receive similar injections at intervals of four 
hours till they regained consciousness, when oral 
therapy was resorted to. Those who were con- 
scious were given M&B 693 orally after the 
injection, beginning with 4 grammes and then 
one gramme four-hourly. This was continued on 
the average for three days, after which it was 
reduced by one gramme daily, depending upon 
the condition of the patient. In addition eight 
pints of glucose solution were daily given to 
each patient by mouth. 

Although 85 grammes of M&B 693 was the 
maximum dose administered, the optimum was 
31 to 40 grammes: Relapses are likely to occur 
from premature reduction of the drug, even in 
cases where the temperature has been normal for 
three days. Its optimum concentration in the 
blood should be 10 mg. per cent (Thomas, 
1943) and this can almost immediately be 
obtained in dangerously ill patients by injection 


was very successful is shown by the following 
mortality figures : 


1041 

1042 


1913 January lo June; 
July to December 


i04 4 


14.0 per cent. 
18.3 „ 

20.8 

0.5 „ 

0.6 „ 


* Tentative experiments were carried . out in Poona 
by the senior author with oral administration^ of 
sulplmdiazinc and consequent concentration obtained 
in blood. 

# Case A. A single dose of 3 gin. orally. Concentra- 
tion of 5 mg. per cent was obtained after 2 hours 
and gradually rose to 8 mg. per cent at the 4th hour 
and 91 mg. per cent at the 7th hour after which 
decline occurred. 

Case B. To start with 3 gm. and 2 gm. after 4 hours. 
Maximum concentration of 111 gin. per cent was 
obtained at 8th hour. 

Case C. To start with 3 gm. and 2 gni. after 
6 hours. At. the 6th hour concentration was MP- 
per cent, which reached 10 mg. per cent at 7th hour, 
fell to 9 mg. per cent at 8th and rose to 10 ing. per cent 
at 9tli hour. 

Case D. To start with 3 gin. and 1 gin. after 4 hours. 
Concentration at 4th hour was 5 mg. per cent anu 
reached 6i gm. at 6th and 11 gm, at 7th hour. 
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The effect was equally striking in the case of 
unconscious patients; thus before June 1943, 20 
out of 42' such patients died (47.6 per cent), but 
Jater only 4 out of- 19 cases died. (21 per cent). 
In some cases, soluseptasine was. used instead of 
dagenan soluble, in conjunction with the usual 
oral therapy, but the results were not so good. 

A few miscellaneous points may be of interest. 
Although the curve of monthly incidence was 
inconstant and independent of overcrowding, still 
measures to improve air space appeared to have 
helped. The diagnosis was based on turbidity 
of the cerebro-spinal fluid and positive bacteriol- 
ogical evidence. The disease was commonest 
in recruits of 18 to 20 years of age, but these 
were also the men who had the lowest mortality. 
Fourteen cases had malaria as well; quinine 
treatment had no untoward effect; two of them 
died owing to severity of the disease and not to 
malaria. There were four cases complicated with 
pneumonia, and they all died. Twelve patients 
who were admitted with symptoms like those of 
cerebro-spinal fever proved t-o be cases of 
malaria. 

Conclusions 

1. Chances of recovery are greater if the 
cases be brought under treatment before they 
become comatose. 


2. Every case must receive one injection of 
dagenan soluble one gramme at . once on 
admission, no matter whether he able to 
swallow sulphapyridinc or not. This gives lnm 
a better chance of immediate optimum concen- 
tration of drug in the blood. 

3. Parenteral therapy must continue un- 
abated in comatose patients till they regain 
consciousness, when only should oral therapy 
be restored. 

4. Oral administration of M&B 693 should 
be gradually reduced, even when symptoms 
appear to subside. Abrupt reduction from one 
gramme four-hourly to one gramme three 
times a day carries with it potentialities of re- 
currence of fever and worsening of general 
condition. 

5. The administration of eight pints of 5 
per cent glucose solution orally daily during 
the entire period of M&B 693 therapy is one of 
the important details which must not be ignored. 
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A Mirror of Hospital Practice 


A PATIENT WITH MANY DISEASES 

By JOHN LOWE, m.d. 

{From the School oj Tropical Htcdicinc, Calcutta ) 

The general principle of medical practice o 
trying to explain a patient’s symptoms by om 
diagnosis is a sound one, but particularly ii 
the tropics it is often quite impracticable. Tw< 
or even more diagnoses have often to be made 

The case here reported is an extreme exampli 
of this. 

The patient, an adult male, was achuittec 
to the Carmichael Hospital for Tropica 
Diseases from the Camp for Sick Destitutes 
Aarkeldanga, Calcutta, because of poor genera 
condition and cedema of the legs, which wa 
regarded as nutritional cedema. Examinatioi 
on the day after admission revealed the pre« 
encc of a large liver abscess, of leprous patch© 
on the hands and feet, and of the presence o 
multiple vitamin deficiencies; subsequent exa- 
nnnation revealed a heavy hookworm infectioi 
and also, later, kala-nzav. 

The liver abscess was obvious; there was ai 
enormous liver with bulging of the intercosta 


spaces, a raised and immobile right dome of 
the diaphragm, etc. The patient actually had 
little fever and the total and differential white 
cell counts were within normal limits. As is 
not .uncommon, the liver abscess was present 
in spite of absence of a history of amcebic 
dysentery and the failure to demonstrate 
E. histolytica or cysts in the stool. The liver 
abscess was aspirated on the day following ad- 
mission, and three pints of ‘anchovy sauce’ 
pus were removed. Emetine treatment was in- 
stituted but some fever persisted and also the 
liver abscess tended to fill again. There was 
no palpable enlargement of the spleen, but the 
nature of the fever, the presence of some pig- 
mentation and certain other signs and symp- 
toms suggested the possibility of kala-azar. A 
complement fixation test was done (wkk an- 
tigen) and gave a positive result; sternum 
puncture revealed L. donovani. 

Treatment for kala-azar was instituted and 
the fever slowly subsided. Midway through 
the course of kala-azar, treatment when the 
patient was afebrile, a second aspiration of the 
liver was made and two pints of purulent fluid 
were withdrawn. 
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The multiple vitamin deficiencies were shown 
by the tongue and lip changes of ariboflavinosis 
and the general condition of the skin, dryness, 
a ‘ mosaic ’ appearance and the presence _ of 
lichen pilaris, suggesting deficiency of vitamins 
A and B. A heavy hookworm infection was 
revealed in routine examination. 

On the dorsum of the hand and of the foot 
were dry and scaly patches of skin showing 
complete loss of tactile sensibility and thick- 
ening of the cutaneous nerves supplying the 
patch, the dorsal branches of the radial and 
ulnar nerves in the hand, and the superficial 
branches of the peroneal nerve in the foot. 
There was a similar patch on one elbow. 


A CASE ILLUSTRATING THE ASSOCIA- 
TION BETWEEN CHICKEN-POX 
AND HERPES ZOSTER 

By E. LLOYD JONES, MJ>. (Manch.) 

MAJOR, X.MJB. 

and 

J. N. BAHADUR, b.sc., m.b., b.s. 

History.— A. Hindu Brahmin lady complained of 
malaise and pain in the left side of the face and neck 
from about 23rd February, 1945. On 29th February a 
rash appeared at the site of the pain, in the area sup- 
plied by the 2nd, 3rd, 4th and 6th cervical segments. 
The lesions were typical of herpes zoster. 

On 12th March her little son, aged 2 years, showed 
feverishness and malaise, and on the following day 
broke out in a typical chicken-pox rash. . 

The child, 60 far as could be ascertained, had not 
been exposed to infection from any outside source. 

Comment . — Walshe (1942) says that herpes 
zoster stands in some, as yet unknown, relation- 
ship to chicken-pox, the appearance of herpes 
zoster in a family being sometimes followed 
after an interval of 14 days by a case of 
chicken-pox. Weismann-Netter and Levy 
(1938) described a case of chicken-pox which 
presumably became infected from a patient 
with herpes zoster in a ward of a general hos- 
pital. The converse may take place, and cases 
of herpes zoster may follow those of chicken- 

pox. . . 

Herpes zoster is probably a virus infection 
affecting the cells of the ganglia of the posterior 
nerve roots of the spinal cord, and it has been 
suggested by Stern (1937) that chicken-pox and 
herpes zoster are caused by the same infective 
agent The identity of the two infections has 
been confirmed by Brain (1933) employing a 
complement fixation test, the serous, content 
of the two lesions providing the antigen. 

The connection is of some practical import- 
ance when young children are in close contact 
with cases of herpes zoster, although fortu- 
nately chicken-pox. is, as a rule, a relatively 
mild disease. In elderly persons, however, 
herpes zoster may be 5 very serious- and dan- 
gerous condition,- and such persons should 


therefore avoid contact' with children suffering 
from chicken-pox. 
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A CASE OF FRACTURE OF THE BASE 
OF SKULL RESULTING IN BLINDNESS 

By B. L. CHOPRA 

Divisional Medical Officer , N. TF V Railway, Ferozepore 

A gangman was admitted into this hospital 
on 24th November, 1944, for an injury sus- 
tained while he was unloading wooden sleepers, 
his head having struck against a sleeper. On 
admission, there was bleeding from the 
right ear, nose and mouth. Pupil of the 
left eye showed sluggish light reflex. Severe 
headache was present, and there was a 
small contused wound on the skull. He 
was not unconscious. Slight bleeding con- 
tinued from all the apertures for about a 
month. Ophthalmoscopic examination revealed 
haemorrhage in his left eye. The optic disc 
was very indistinct, and the patient had no 
vision in the left eye. He was, thereafter, sent 
twice for .r-ray examination, but no fracture of 
the base of the skull was revealed. His eyes 
were examined, for the second time on ^ 22nd 
January, 1945.- Though the haemorrhage in the 
left eye seemed to have been absorbed to a 
certain extent the vision remained nil. The 
interesting feature of this case is that in spite 
of having all the obvious signs of fracture of 
the base of the skull, skiagrams did not reveal 
any such fracture. 

My thanks are due to Dr. C. D. Newman for his 
kind permission to report this case. 


CORRIGENDUM 

In the March 1945 issue of the Indian Medical 
Gazette , on page 159, column 1, the formula given for 
J.S.B. stain as — 


Medicinal methylene blue 

.. 500 c.cm. 

Potassium dichromate 

. . 0.5 gm. 

1 per cent HaSO* 

.. 05 gm. 

Water .. , ,, 

. . 50 minims 

ild be as follows : 

Medicinal methylene blue 

.. 0.5 gm. 

Potassium dichromate 

. . 05 gm. 

1 per cent H 2 SOi 

. . 60 minims 

Water 

. . 500 c.cm. 
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VIROL 


in the treatment of debility 

I 


The composition of Virol is such 
that it satisfies all the most important 
dietetic requirements in the treatment 
of debility, whether the debility is due 
to illness or to other causes. 

Virol provides an ample calorific 
intake of carbohydrates, protein, and 
fat, accompanied by an adequate 
supply of the other essential nutritive 
factors. It is readily assimilated and 
completely absorbed by even the 
most delicate digestive system, with- 
out risk of strain. Virol is pleasant in 


flavour. The patient takes it with 
relish and benefits not only by its 
direct nutriment, but also because it 
assists in the digestion of other foods. 

The value of Virol in debility and 
wasting conditions has been demon- 
strated by over forty years’ clinical 
experience and by its increasing use 
in Hospitals and Clinics. 

I I VIROL is composed of MALT EXTRACT, 
ANIMAL FATS ( specially refined), EGGS, 
SUGARS ( including Glucose ), ORANGE 
I JUICE and added mineral salts and vitamins 


Agents for India: Messrs. A. H. Wheeler & Co., Asian Buildings, Nicol Road, Ballard Estate, Bombay 

' Virol Ltd., London, England 




The building up of the system after illness, especially when 
anaemia and emaciation are present is definitely aided by the 
tome -reconstructive action of Waterbury's Compound. 

aodon PreS T tS products obtained by the enzymatic 

achon of pancreatic ferments on cod liver . oil, livers and 

suiteT t'oT 1 eX ‘ ra r Ct h yP 0 P hos Phites in a palatable form 
imnrovt .K 6 fastldl ° 1 us palate - Waterbury's Compound 
P . e appetite and streng,hens the digestive functions. 

MARTIN & HARRIS Ltd., 

Mercantile Buildings, Lall Bazar, Calcutta. 

Also at Bombay, Madras and Karachi 

• M ° 0e * Waterbur * chmkal c °- York end St. Louis. USA 

ATERBURY’S 
COMPOUND 
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BISOXYL 

Trade Mt'rk 


SOME IMPORTANT 
B.D.H. 

CHEMOTHERAPEUTIC PRODUCTS 

CONTRAMINE 

Tjnrio Mark 


Bismuth oxychloride in aqueous suspen- 
sion, a most satisfactory form in 
which to administer bismuth coll- 
aterally with the organic arsenicals 
(or alone in hypersensitive patients) 
for the treatment of syphilis. 


An organic sulphur compound and 
a valuable drug for the treatment 
of gonorrhoea in its chronic stages 
and for the relief of metallic intoxi- 
cations arising during treatment with 
arsenic, bismuth or the heavy metals, 


MANGANESE BUTYRATE 

B.D.H. 

A standard preparation for the treat- 
ment of boils, carbuncles and similar 
localised staphylococcal and strep- 
tococcal infections. 


S.U.P. 36 

A complex symmetrical urea of 
established value for the treatment 
of influenza, broncho-pneumonia and 
other respiratory infections. 


■Sfoc/u of B.D.H* Chemotherapeutic Product s arc held hi/ 
leading chemists, and full particulars arc obtainable from — 


THE BRITISH DRUG HOUSES LTD. 

(incorporated in England) 

Imperial Chemical House Ballard Estate 

BOMBAY 




Under the stress of wartime conditions the ** Mobilix” 
Ward outfit lias earned a reputation for absolute relia- 
bility. It is built for hard service without the necessity 
for frequent maintenance, and is, therefore, well suited 
to the requirements of reinoiely situated hospitals. 

The “ Mobilix” has an output of 95 kV. (peak) at/10 
mA., or 43 kV. at GO niA., and screening may be carried 
out continuously for periods up to 10 minutes. 


Pari of a series of *' Mobilxx ” Ward X-Ray AjijKtratus W 
vp-to*dalc Watson factory in England. 

If you arc planning /or the future, please send us 
details of your X-ray requirements, when wc will Riaajy 
submit suggestions and information about t the 
arrangements which will be made for the resumption 
representation in your locality after tho war. 



WATSON & SONS ( 


RY APPOINTMENT 
TO THE LATH KIM1- 

KMPrnoa george v 


ELECTRON 
MEDICAL / 
Temporary Head Office : 

76 CASTLE ST., READING, ENGLAND. 


LTD. 
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RURAL MEDICAL RELIEF 

The recent famine in Bengal has brought 
into prominence two features of Indian life, viz 
the low standard of living and the low state of 
health especially in the village. The situation, 
bad enough in peacetime, has become worse 
owing to war conditions, and the future is not 
encouraging. The state of public health in this 
countiy may be summed up in the words of 
Dr. J. B. Grant, Director of the AlLIndia 
Institute of Hygiene and Public Health : ‘ Pre- 
ventable epidemic diseases, such as smallpox, 
typhoid, dysenteries, cholera and malaria, arc 
widespread. Tuberculosis is spreading and each 
year presents a more menacing problem. The 
resistance of the population to disease is low. 
Malnutrition and nutritional diseases are omni- 
present It is therefore not surprising that the 
general efficiency of the people is low, the 
mortality rate at all ages is high, and the average 
expectation of life is not more than 27 years, i.e. 
less than half that of England. The causes of 
this state are fairly well known and need not be 
detailed here. Sir John Orr says that in those 
born in countries where food and shelter are 
voist the provision of food and shelter on a 
healthy standard for every family will double 
the average length of life. For India this' 
may seem a little utopian even for-^a hundred 
years from now, but while freedom from want 
is a fine ideal, freedom from malaria, dysenteries 
and other prevailing diseases is equally desirable 
and one of our primary needs is to afford free 
medical services to the indigent people who form 
tUe bulk of the population and who live in villages 
Our hospitals were originally built for district 
and subdivision a 1 headquarters, but these are 
not easily accessible to the poor people living 
m villages. Besides, they are fewandfa? 
between and can deal with only a fraction of 
the population. Of late, some dispensaries have 
S™? * ^ages, though often no define 

plan is discernible in their distribution. Most 
|L t however, are primitive, have no 
beds and cannot be said to be doing much 
useful work. Some details from one or two 
provinces might be given as examples of 
the serious insufficiency that exists in the 

Sm v rV1 - ces - h \ { t anm,al ^port of the 
‘S ;L i r ° VinceS and Berar for 1938, it is said 

of iSTSff ssyt f ^g 0 rsr 


population works out to 42,000 persons ’. The 
362 dispensaries referred to had only 2,436 beds 
or one bed for 6.160 persons. Bengal lias, it is 
true, a larger number of dispensaries, but in 
view of its large dense population (60 millions), 
their number and accommodation are both 
inadequate. In 1940, as pointed out by Dr. B. 
Das in our April issue, outside the Calcutta 
area, the province had only one dispensary 
available for an average population of 30,000, 
and most of these dispensaries had no beds and 
dealt only with out-patients. The same picture 
is more or less true of other provinces, with the 
possible exception of Madras which seems to be 
following a more progressive policy. 

The average budget for medicines and appli- 
ances in a rural dispensary, as quoted by Dr. 
Das, often amounts to no more than Rs. 300 to 
Rs. 600 a year, whereas the total attendances 
including new and old eases may be as many as 
30,000 or 60,000. This state ‘of affairs lends 
support to the popular belief that a charitable 
dispensary gives nothing but 'water’. 

Meanwhile a change is coming over the vill- 
ages, and there is a growing demand for medical 
amenities. Even the poor people are goin" to 
doctors, where available, but this simply add°s to 
their indebtedness which is perennial. Pro- 
longed sickness usually means disaster to their 
families. Apart from this, the village doctors 
are handicapped in many ways, especially in 
dealing with major illnesses; hence it is not 
unnatural that the people are becoming more 
hospital-minded, but to get into hospitals 
is not an easy problem to them. , The remedy 
is to make medical facilities more easily 
accessible to them, or, in other words, to build 

eounti-j^" ° r ^ rUla * k° s P^ a * s throughout the 

Those who deplore India’s attachment to 

fnr"Sn?f C m y bcjnc forget that facilities 
toi scientific medicine are not available to the 

ma,S yn °j , tiie P e °ple. It is likely that more 
qualified doctors would settle down in villages 

fLh- Jv i IS * background of hospitals of 
fan high standard. In building them up 
qmhty rather than quantity should be the 
W Woi th - eir 'hrtribution should be guided 

t an , d n0t by local influence.. 

lneii present haphazard growth is neither effi- 
cient nor effective ; it must be superseded Build- 
dSp } - CCh h and equipment— apt always to bulk 
costly thev w\ hIStrative mi nd — need not be 

lyfiS SuTiSS 

may be treated as in i m P°rtant cases 

should be given suS? S FS ° f C , 0urse th ey 

LaboratorfserviSs < 2 L f ^ s “ p P lies - 
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and a beginning should be made in maternity 
and child welfare work by attaching midwives 
whose main work should of course be of 
a domiciliary nature. Public health services 
should as far as possible be built up from these 
hospitals. 

If they arc to function well, there must be 
liaison with the district headquarters and sub- 
divisional hospitals, for patients will come 
requiring treatment that can only be given in 
better equipped hospitals and, unless such 
opportunity exists, there will be stagnation. 
This of course means provision of additional 
accommodation in these hospitals, for most of 
them are even now without sufficient beds. 
Lastly, it is most important that they should be 
carefully supervised and regularly inspected. 

In our April number, there appeared an. 
article in which Dr. A. T. U. Simeons described 
a newly-introduced plan for medical relief in 
Kolhapur State according to which the Govern- 
ment supplies some common medicines — in tablet 
form or in ready-packed powders — to villages 
of .over 1,000 inhabitants or groups of smaller 
villages and these are issued to patients by suit- 
ably-trained laymen according to instructions 
contained in a booklet. It is still in experi- 
mental stage. We daresay there is room for 
such ‘ rural sub-dispensaries ’ but for obvious 
reasons they can only be regarded as com- 
plementary to the scheme outlined above. 

It is well to bear in mind that over 
ninety per cent of the inhabitants of India 
live in villages, with agriculture as their main 
pursuit, and on their prosperity, well-being and 
working capacity, chiefly depends the economic 
progress of the country as a whole. But ill- 
health and malnutrition are widespread among 
them; between 100 and 200 million people suffer 
from malaria every year, and there is a host of 
other diseases as well, which take their continued 
toll of life and health. These people have 
hitherto been largely neglected. The first of all 
needs in India, as Professor A. Y. Hill recently 
said, is better health, and to this end the 
medical and public health services must be 
greatly strengthened. A glimpse of what Russia 
has achieved in this field may be gathered from 
an address given by S. A. Sarkisov, Professor of 
Neuropathology at the Moscow Institute of the 
Brain, and Representative in Great Britain of 
the Red Cross and Red Crescent of the U.S.S.R., 
a summary of which appears on page 312 of this 
issue. Our own health problems are immense, 
and must be tackled on a bold plan. It is time 
to do away with old methods and traditions. 

R. N. C. 


SCIENCE AND INDIA 

Our readers may remember the recent visit 
to this country of Professor A. V. Hill, f.r.s., 
to advise the Government on scientific research 
which is now acknowledged to be equally indis- 
pensable in peace and war conditions. Pro- 


fessor Hill holds an eminent place in the field 
of science, and his . speeches and criticisms are 
marked by a refreshing candour and originality 
We believe he is genuinely interested in the 
welfare of India, and his interest has not ceased 
with his return to England, as evidenced by the 
lecture he gave as Messel Medallist to the 
Society of the Chemical Industry in which he 
spoke on the important part that science could 
play in the development of this country, a 
summary of Which appeared in the Discovery 
of November 1944. 

There is, he said, a real interest in science 
among thoughtful people in India and a wide- 
spread conviction that science and the scientific 
method deliberately and resolutely applied to 
national development, may be the saving of 
their country. They realize that scientific 
development, in the present state of Indian 
resources, is possible only by co-operation, and 
they want to co-operate. A close and friendly 
partnership between the scientists, the doctors 
and the engineers of Britain and India might 
result in the application of knowledge to man’s 
urgent practical needs for health and comfort, 
and, incidentally, succeed in repairing the damage 
done by treating the problems of India far too 
long as mainly political ones, instead of being 
chiefly concerned with the betterment of the 
life of its people. 

Of the progress of Indian science, Professor 
Hill said it was hopeful; while in India, he fre- 
quently heard of bitter complaints about the 
slowness of progress, the poverty of the univer- 
sities and institutions, the lowness of salaries, 
the under-staffing of laboratories, the shortage 
of proper equipment, and particularly the lack 
of contact with the outside scientific world. 
But at the same time, it must be admitted that 
in the last twenty-five years Indian scientific 
progress has been greater than in the whole of 
the previous century. 

It is true enough, he said, that only a beginning 
has been made. The universities and medical 
colleges are mostly very poor, the latter being 
mostly staffed by part-time teachers chiefly 
occupied in practising medicine to earn a living; 
many laboratories, particularly on the biological 
side, are under-staffed and ill-equipped; endow- 
ments ar<5 few and far between, and standards 
are, on the whole, low. Only a very small pro- 
portion of the population are literate in English, 
which is the language of science in India. There 
is a common idea that the Indian mind tends 
rather to dialectic than experiment, to literary, 
legal or philosophical studies than to practical 
science or technology. Professor Hill doubts if 
this tendency is more than an unfortunate 
accident, due partly to the fact that such studies 
are cheap and easy, requiring nothing more than 
lecture-room and books, while practical science 
and. technology are costly in laboratories and 
equipment. Recent experience in training youths 
for the technical branches of the Indian forces 
has shown astonishingly satisfactory results, and 
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a visit to such places as the Meteorological 
Observatory at Delhi, or the Tata Steel. Works 
at Jamshedpore, proves that Indian scientists, 
artificers and operatives can show a high degree 
of skill, dexterity and workmanship. 

India’s fundamental needs, he continued, are 
however in the biological field touching on 
population, health, nutrition and agriculture. 
It is more regrettable, therefore, that the bio- 
logical sciences are so weak and that provision 
for teaching and research in them is generally so 
deficient. While not under-estimating the value 
of physics, chemistry, metallurgy and engineer- 
ing, he would first strengthen and expand 
education and research in these sciences, in 
medicine and its associated subjects, in 
physiology and biochemistry, in zoology, botany 
and genetics, and in all the applications of biol- 
ogy to fisheries, agriculture, public health, pest- 
control and plant diseases, forestry and so on. 

He had something equally frank to say to the 
Indian industrialists who are not unmindful of 
what science can do for them, but ‘ on the whole 
they tend rather to expect other people, partic- 
ularly the Government, to .supply the science 
while they supply the exploitation of it. There 
are few examples, as yet, of real research done 
by industrial firms in their own laboratories, 
and there are very few examples of endowments 
for research in universities and elsewhere, 
provided by Indian industry 

In conclusion, Professor Hill gave the outline 
of a plan for research in India. Under a 
member of the Viceroy’s Executive Council, he 
would set up a system of six research boards, 
dealing respectively with agriculture, health, 
industry, surveys of natural resources, engineer- 
ing and national defence. Each board would 
have a chairman, not a minister or politician, 
but an eminent scientist or professional man, 
and members of the boards would be scientific 
or practical men in their respective fields. If 
India is to be happy and prosperous, drastic 
changes must be made in rationalizing scientific 
research, and the sooner the better. 


R. N. C. 


Medical News 


RESEARCH IN INDUSTRIAL MEDICINE 

Under the stress of war, with millions working in 
the industries, there arose in Britain so many problems 
that in 19-12 the Medical Research Council decided 
to re-constitute the Industrial Health Research Board 
and set up a new department of industrial medicine at 
the London Hospital under Dr. Hunter. Within a 
short time the growth of the subject has been almost 
roman be and covers such a wide held that it k difficult 
to define its limits. Recently a conference was 
arranged when the research workers gave an account 
oi what had been done and what they were going to do 
vrhile the representatives of the employers and trade 
unions put forward their points of view; this was 


followed by general discussions. The proceedings of 
the conference have been published m a small 
pamphlet. Health Research tn Industry (H. M. 
Stationeiy Office, London, 6tf.) from which we give a 

few points below* . , ,* 

One of the developments of the war has been the 
study of men in relation to their tasks, the. object 
being to fit them to the machines and sometimes to 
adjust the machines to the men. This has meant the 
reversal of the old view that the more uncomfortable 
a man is, the more efficiently he is likely to do ins 
work. It is now recognized that . he can do a job 
of work better if he has a feeling of safety and 
comfort. The psychologists are also endeavouring to 
fit men and women into their right jobs. We have 
learned from this war that men of mentally flower 
grade than the average have their proper place ia life 
and that there is no need for them to be placed m 
positions for which they are unfitted, Equally 
important, means must be found to hasten the 
advancement of able men to suitable positions. Dr. 
Craik gave an account of the investigations that are 
being carried out at the M.R.C. unit for applied 
psychology including the effect of discomfort, fatigue 
and noise on tasks.' A study has been begun on the 
capacities of blinded officers, with a view to their 
obtaining suitable employment. Dr. Hunter said how 
some of the problems caused b 3 ^ industrial poisons have 
been solved in his department. Thus, it has been 
found that symptoms like those of major hysteria may, 
be caused by a dangerous fungicide — a methyl deri- 
vative of mercury and that dioxan poisoning may 
simulate Bright’s disease. Lately, some cases of poly- 
neuritis were found in men working in a chemical 
factory where an oil that looks like castor oil — tri- 
ortho cresyl phosphate — was being manufactured for use 
as a plasticizer. This was the oil which in 1930 had 
contaminated a popular alcoholic drink in the U.S.A., 
with the result that nearly 20,000 people were para- 
lysed in their feet and hands. riBufc industrial poisons 
make up only a very small part of the story of 
medicine in industry. The rehabilitation of the dis- 
abled is a vast but not hopeless problem. Henry 
Ford said that there were more jobs in a mechanized 
industry for a man without an arm than for a man 
with two arms. Systematic investigation is going to 
be made as to what jobs men with valvular disease 
of the heart can do in factories. Investigations are 
constantly being made by the board into such widely 
divergent subjects as sickness absence, night work, 
boiler makers’ deafness, psychoneurosis in industry, 
etc. Lord Forrester, as an employer, spoke on, 
among other things, sanitation and hygiene and on 
the effect of physical environment on health. Mr. G. A. 
Issacs pleaded on behalf of trade unions for measures 
to safeguard the workers 5 health, thus securing their 
happiness and efficiency. Research would benefit 
industry as well as the worker. But research, as Sir 
Edward MeUanby said, is valueless unless put to 
practical application. Between the two wars the 
Industrial Health Research Board had supplied the 
facts relating to such questions as rest and hours of 
work, avoidance of accidents, ventilation and humidity 
lighting and many others. These results were left 
unnoticed until the war began. Such research is now 
regarded^ as essential for development of efficient and 
healthy industry. 

The report shows how much can be done by well 
regulated research work. Those interested in industrial 
medicine would do well to read the pamphlet 


THE CAMPAIGN FOR BETTER FOOD 

„ t J, lis country sufficient information is already avail-' 
? bl ® abo , ut , °? d nutrition and what is required 
is to make it known to the man in the street and go 
? J?P, eatln 2 until he realizes that the food he eats 

mpi!f 0t nf T n j V - ho - esomG and in adequate. The Govern- 
ment of India issue popular pamphlets from time to 
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time, and one of them is a bulletin Nutrition, the 
fourth number of which is before us. It says in simple 
language aided by illustrations about the effect of 
milling rice, popularizing wheat, development of 
fisheries and balanced diet of which the following 
example is given for a rice-eating adult — rice 10 oz., 
millets 5 oz., pulses 3 oz., milk 8 oz., vegetables — 
non-leafy 6 oz., and green leafy 4 oz., fats and oils 
2 oz., and fruits 2 oz. It may safely be said that in 
the majority of households the last five items are 
either lacking or not enough. An interesting account 
is given of a canteen in a Bombaj f cotton mill which 
supplies midday meals to about 700 workers consisting 
of dal, cabbage mixed with black peas, rice and dal 
curry, butter milk, a piece, of cucumber, a piece of 
lemon and chapati, at the cost of two annas per per- 
son, and supplying a considerable proportion of the 
needed calories. India requires considerable propa- 
ganda work about food but to be effective it must 
reach all strata of the society, and in this the Provin- 
cial Governments can do a lot by translating these 
pamphlets into vernacular languages, by making them 
available to schools and colleges and by various other 
means. 


THE HEALTH SERVICES OF THE 
SOVIET UNION 

(Abstracted from The Phannaceutical Journal , 17th 
February, 1945. p. 85) 

At a meeting of the Pharmaceutical Society of 
Great Britain, a survey of the health sendees of the 
Soviet Union was given by Dr. S. A. Sarkisov, Professor 
of Neuropathology at the Moscow Institute of the 
Brain. 

He said that the development of the Soviet health 
sendees was easily seen by a comparison with Tsarist 
days. Then, Russia hack no health laws, . and the 
measures for fighting epidemics were primitive and 
inefficient. There were, for instance, only 250 doctors 
in the whole State who dealt with sanitation. To-da)% 
Moscow alone had 500 such doctors. Under the former 
regime, bad social conditions and malnutrition led to 
epidemics, high incidence of minor ailments, and a 
high rate of general and child mortality. The level 
of health education among the people was very low. 

The Soviet Government (he continued) entered 
upon a great battle against these conditions. It was 
a slow battle, and it was only at the end of the first 
five-year plan that results were seen. The 25 years of 
the Soviet regime, however, had been characterized by 
an unprecedented increase in the network of preventive 
and curative institutions, the public health had 
improved, and the death rate was lower. In the 
cities, wdtere there were 93,000 hospital beds in 1913, 
this number had increased by 1941 to 491,500. In the 
rural areas there was formerly an extreme shortage of 
hospitals and clinics, a fact which added to the prob- 
lems during the Socialist reconstruction of agriculture. 
The collectivization and mechanization of labour meant 
that the medical sendee had to be developed on a 
large scale, facilities for specialist treatment provided, 
and district centres instituted. 

In 1938. a law was introduced for * improving and 
strengthening the rural medical sector \ To-day, a 
district centre included a hospital, a well-equipped 
dispensary, clinics for women and children, creches 
treatment centres for tuberculosis and venereal diseases, 
a health education centre, and a mobile dispensary for 
the use of the doctors during their tours. The 
tremendous improvement thus effected in rural areas 
was shown by a few figures. The number of hospitals 
had increased, for example, by 66.9 times in the Soviet 
Republic of Kirghizian, 25.1 times in Kazakhstan, and 
1922 times in Georgia. The number of doctors had 
increased during the quarter of a century of the 
Soviet regime by 6i times — there were 130,000 of them 
in 1941. In comparison with the 13 medical faculties 
of 1913, they had now 73 high medical educational 


institutions. The number of middle medical personnel 
rose from 37,47G in 1913 to more than 460,000 in 1941. 

An outstanding characteristic of our health sendees 
pointed out Professor Sarkisov, was the compulsory 
and extensive use of preventive vaccination and 
inoculation. The number of bacteriological institutes 
has been increasing rapidly, and bacteriological prepara- 
tions are produced in large quantities. In 1940, for 
instance, 85 times more preventive vaccines were 
produced even than in 1928, and 25 times more curative 
vaccines. The main infections have shown a notable 
decrease since 1913; typhus has diminished by 80 per 
cent, diphtheria by 75 per cent, and scarlet fever by 
55 per cent. Before the revolution there were perma- 
nent epidemics of typhus, but now the disease is rare, 
occurring only in single cases in different regions. For 
more than 20 years plague and - cholera have been 
unknown, and there is no smallpox. 

Here are, briefly, the results of our war against 
tuberculosis and venereal diseases, which were wide- 
spread in Tsarist Russia. In the years 1913 to 1915 
the incidence of tuberculosis and the corresponding 
death rate were very high, 40 persons dying of it in 
every 1,000 of the population. The creation of a, power- 
ful organization to combat the scourge played a dis- 
tinguished part in reducing both its incidence and 
the mortality. The incidence decreased by 2J times 
between 1913 and 1941, by which years over 1,050 
curative and preventive institutions had been set up, 
and thousands of doctors and nurses specially trained 
for this work. Of course, the improvement of living 
and working conditions has greatly contributed to this 
result. 

In Tsarist Russia there were only 12 special curative 
institutions for venereal outpatients. In 1940/ there 
was a vast network of these institutions all over the 
country, especially in districts where the incidence was 
highest, and thousands of medical expeditions have 
been sent out to the rural localities to fight this 
menace. The Government issued decrees making 
examination and treatment obligatory, with good 
results, and here again the improvement of conditions 
and abolition of unemployment helped. As a result of 
these measures, the incidence of S3 f philis has fallen 
to one-tenth of its original figure. An important part 
in the fight against tuberculosis and venereal diseases 
has been played by special instructors in sanitary 
education. 

An outstanding place in our State is given to the 
care of mothers and children. The maternity homes 
and departments in hospitals can now just cope with 
the requirements. Before the war there were 725 
kindergartens in the Moscow region, with accommoda- 
tion for 49,000 children, and there are now 954, serving 
more than 70,000 children. The number of children’s 
consultative centres, creches and milk kitchens has also 
increased. Whereas Tsarist Russia had almost the 
highest infant mortality figures in Europe, those of the 
Soviet Union are among the lowest. 

Nor must the important work of the polyclinics and 
dispensaries be overlooked. A 'polyclinic* is an out-- 
patient institution, . with various special departments 
equipped for phj^sio -therapy, x-ray work and with 
laboratories of various kinds served by specialists. The 
dispensaries are combined curative and prophylactic 
institutions, and have increased tenfold in 25 yearn, 
numbering 13,461 in 1941. They work on a unified 
plan based on the principle of district sendee. In 
addition there are many institutions which undertake 
the work of popularizing the Government's measures 
for safeguarding health. These are under the direction 
of the Central Institute of Sanitary Education in 
Moscow. 

As is known, the whole medical and health sendee 
is financed entirely by the State, every citizen being 
entitled to free medical assistance. The expenditure 
increases from year to year according to * the increase 
of the national income. Thus it increased between 
1929 and 1940 — the years of the five-year plans— by 
15 times. In the various republics this increase was 
even greater. 
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PREVENTION OF SMALLPOX BY 
VACCINATION AND REVACCINATION 

A CRITICAL STUDY * 

By S. C. SEAL, m.b., djp.h. 

Assistant Professor of Vital Statistics and Epidemiology, 
All-India Institute of Hygiene and Ptibhc Health , 
Calcutta 

It is nearly a century and half back that Jermer 
placed the most sure weapon in the hands of people 
for the prevention of smallpox. While many countries 
in the world have taken full advantage of this instru- 
ment and have either completely or almost completely 
eradicated the disease there are a few unfortunate 
ones in which this fell disease, though gradually losing j 
its intensity, is still malting its periodic ravages only J 
to indicate the level of the country’s public health : 
activities equally with that of people’s public health 
consciousness. 

Barring China for which country reliable 
records are not available, India is at present 
the- main endemic focus in the whole of Asia, 
being responsible for more than 90 per cent of 
cases of smallpox. The following is a record 
of smallpox deaths in British India from 1868 
to 1937 (Russell, 1939). 


Table I 

Smallpox deaths in India per 100,000 

papulation 


rjj 1 

1 

N 

OO 

r-f 

i 

DO 

1 I 
! 3 

CS 

CO 

[ ^ 1 

i'- 

1 2 3 

8 S U 

^ i *-* 

131.85 

107.31 

59.61 

36.15 

! 36.30 J 34.70 } 24.15 

< 


In sharp contrast with this still high prev- 
alence of smallpox in India is its low incid- 
ence in Ceylon, an adjoining land where, in 
recent years, it has seldom attained 1 per 
100,000. 

The case fatality rate is also an indication 
of, and varies according to, the' intensity of 
immunization. For instance, the fatality' rate 
in India is nearly 50 per cent while in the 
United States it was only 0.4 per cent in 1929 
and 1930, although 42,282 cases were reported 
in 1929 and 46,712 in 1930. The fall of the 
death rate in the city of New York, U. S. A. 
bom tlie fear 1875 to 1936 is also very 
instructive (table II), 

And it appears from a report of the Com- 
mittee on Immunization including Vaccination 
(Picken, 1935) in England and Wales that the 
incidence was rising on account of incomplete 
public vaccination. In brief, all statistics 
show that the incidence and death rate in the 
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vaccinated group are greatly reduced or negli- 
gibly small compared with those in the un- 
vaccinated group, and that in some places the 

Table II 

Death rale from smallpox in New York 
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disease has been completely eradicated by in- 
tensive vaccination and revaccination pro- 
grammes, e.g. Germany, Italy, Hungary, Czecho- 
slovakia, Rumania, Switzerland, Japan, Mont- 
real and also in the Army and Navy and the 
postal department of Great Britain. These 
facts are well known to all. My purpose in 
writing this short note is to discuss certain irre- 
gularities observed in connection with the dura- 
tion of immunity following vaccination and 
revaoeination when properly carried out, and to 
find out to what extent the results of revacci- 
nation can be depended upon as a measure of 
immunity to smallpox. 

Bengal has been passing through a very cri- 
tical period in her life on account of the very 
unusual famine conditions prevailing in this 
province since the year 1943. The disease 
incidence all round has greatly increased, and 
among the principal diseases ravaging the 
country at present, viz, malaria, smallpox, 
cholera, diarrhoea and dysentery and respira- 
tory diseases — smallpox perhaps ranks second 
or third in its unusual incidence. It has ex- 
tended well beyond the seasonal limit, and the 
most perplexing thing in the outbreak is the 
report from various sources including our own 
field experience of cases occurring in spite of 
the rcvaccination with its normal three types of 
reactions having been performed well in ad-, 
vance of the incubation period in the contacts 
and non-contacts. 


similar 


observations have recently been re- 
ported by MacGregor and Peters (1942) in ai 
outbreak of smallpox in Glasgow in 1942 br 

?/rwo\ y ’- Moore *® d Whe tter (1943) and Smitl 
(1943) m 'an outbreak of smallpox on a New 
Zealand Hospital Ship and by Coleman (1944) 
and Jeans, Jeffrey and Guilders (1944). These 
records emphasize the uncertainty of the degree 
and duration of resistance which vaccinatioi: 
and revacemation produce to smallpox and 
stress the need for further studies, 
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According to the latest information, at least 
one-fifth of the population in Bengal (12 
millions) hps been vaccinated or revaccinated 
within the last few months, and yet the epi- 
demic could not be brought under complete con- 
trol. Can this be wholly explained by the 
lowering of the general resistance due to 
famine ? The other factors, however, are : — 

1. Potency of the vaccine at the time of 

inoculation. 

2. Technique of vaccination and revaccina- 

tion. 

3. Quantum of infection. 

4. Virulence of the virus. 

5. Nature of the virus. 

6. Aggregation and dispersal. 

7. Effectiveness of revaccination to increase 

the immunity. 

Let us consider these factors briefly : — 

1 and 2. Potency oj the vaccine at the time 
of inocidation and technique of vaccination and 
revaccination . — 

The usual method of testing the potency of the 
vaccine is by scarification of the shaven flank of an 
albino rabbit. Several dilutions are used beginning 
from 10—* to 10-*. At least 10— 4 must give a confluent 
reaction to pass the standard test. The New York City 
vaccine usually has an end potency of 1.6 X 10 
(1 : 160,000) and any batch showing an end point more 
concentrated than 4X 10 — 4 (1 : 40,000) is rejected. It 
is also customary in many institutions to issue a batch 
of vaccine for the general population after it has proved 
successful in a preliminary test conducted on human 
beings. However, even if the tymph is sent out after 
it has passed the proper test, there is considerable 
chance of its deterioration under the field conditions 
in the tropical climate. The potency of the vaccine 
at the time of inoculation is therefore more important 
than at the time of testing. The only practical 
means of knowing the potency at the time of 
inoculation under the field conditions is ^ the 
success of the primary inoculations; but there is a 
fallacy in depending fully upon the primary takes 
because with a vaccine lymph of low potency, say 10 , 

the primary vaccination will take and under proper 
conditions even one elementary body will produce 
vaccinia in the susceptibles (Parker, 1938), while a 
vaccine lymph with a potency^ lOy* may not be of 
sufficient strength for revaccination purposes, and 
secondly, the number of insertions is also important in 
this respect. These facts were primarily brought 
forward by the Japanese investigators, Kii (1926) and 
Kasai (1926), who carried out an investigation on the 
titration of lymph potency in the semi-immune animals. 
Their results have been more recently fully confirmed 
by Horgan and Haseeb (1944) both in animals and in 
human volunteers. These work eis found that lymphs 
of border-line potency, i.e. those which would pass the 
standard as recommended by the Smallpox and Vaccina- 
tion Commission of the League of Nations (1928), 
completely failed to give reactions. In other semi- 
immune animals (rabbit and sheep) a given dilution 
of lymph rubbed on to several^ equal scarified areas 
of the animals has produced varying results, some areas 
being completely negative (immune reactions) and 
others showing scattered abortive papules or vesicles 
(vaccinoids). There is a striking similarity between 
these findings and the failures observed in human re- 
vaccination in certain individuals. The a *e 

the results obtained by Horgan and Haseeb (19^4) m 
their experimental investigation on 107 recruits of 
varying immunity status with two vaccines of different 
potency, viz, one regular vaccine lymph of end potency 
10 — 9 and the other, a specially prepared and concen- 


trated suspension of elementary bodies of vaccinia of 
end potency 10— 7 (10 — * ?) . 

Method oj vaccination . — By two linear insertions by 
means of surgical needle over the deltoid. 

(1) Primary takes . — No difference whatever could be 
observed as expected in the degree of reaction of the 
primary takes of the two vaccines, each giving 100 per 
cent insertion success rate. 

(2) Vaccinoid reactions . — There was a marked differ- 
ence in respect of the two vaccines. With E.B/s 
71.6 per cent took in both insertions as against 37.7 per 
cent with calf lymph. The total number of positive 
vaccinoid reactions with E.B.’s was 67 and with calf 
lymph 61. Calculating on the basis of failures to take 
in one of the two insertions in each case the number 
of positive reactors would have been reduced to 57 and 
42 respectively if only one insertion had been made. 

(3) Immune reactions . — There were 26.1 per cent 
reactors with E.B.’s as against 31.7 per cent with the 
calf lymph. Although the difference does not appear 
very significant for a small number of experimental per- 
sons there is no doubt that when a very large body 
of persons are being vaccinated the total number of 
individuals who are border-line cases or partially 
susceptible are likely to be passed as immunes when 
a vaccine of comparatively poorer potency is used. 

Thus in the same experiment the importance of both 
potency and number of insertions has been demons- 
trated in case of re vaccination. The importance of the 
number of susceptible host cells exposed to the action 
of the virus has been emphasized by the recent work 
of Sprunt (1941) who concludes on the basis of experi- 
mental evidence that using adequate quantities of virus 
ffie larger the number of host cells per vims particle 
the greater is the possibility of a lesion. In partially 
immune subjects the optimal conditions for the multi- 
plication of virus in the skin must be still more 
exacting regarding the area of the insertions and the 
actual dose of virus introduced into the incision. While 
in the case of primary vaccination it may be that 
a minimum quantity of virus and a single insertion are 
adequate it is not so in case of partially immune 
persons, i£. for revacrination. 

The other important points which can modify the 
potency of the \ f accine as well as the results of vaccina- 
tion or revaccination are : — 

(a) Maintenance of virulence of vaccine strain. 

(b) Bacteriological purity (both aerobic and anae- 
robic) and freedom from other contaminating 
viruses. 

(c) Method of preservation. 

id) Method of vaccination. 

(e) Age at which the primary vaccination is 
performed. 

Maintenance oj virulence of the vaccine strain 

This is an important point for the production of 
potent lymph vaccine because the virus is liable to 
lose its virulence if continuously propagated in the 
calf alone (Blaxull, 1930; Cunningham. 1927; Clearkin 
and Skan, 1931). Many institutions, therefore, adopt 
a periodical cutaneous passage through rabbits in order 
to exalt its virulence (calf-rabbit-calf pas^ge), while 
others use the hu rn an-ca 1 f-ra bb i t-ea 1 f cycle. 

Bacteriological and viral purity 

It is difficult to avoid some extraneous contamination 
in the process of the manufacture of calf-lymph vaccine 
but there are methods already being successfully utilized 
which keep down the contaminant to the minimum 
level so that by further manipulation during the process 
of trituration with glycerine the final product may be 
made almost bacteriologically sterile. Sometimes, 
though rarely, there is contamination with a foreign 
or heterologous virus. It is primarity to avoid these 
contaminants that Rivers and Ward (1931, 1933, 1935) 
evolved the tissue culture technique and Goodpasture 
and Buddingh (1933, 1934) the chick-embryo method 
of growing vaccinia virus for preparing the vaccine in 
a purer form. Lmfortunatelv, the calf-lymph vaccine 
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has been found more potent than either of the two 
tissue culture vaccines. 

Trituration 

Extreme care should be taken to do this part of the 
process in the manufacture of the vaccine. It should 
be done under conditions as aseptic as possible, and 
the grinding may be better done by a machinery like 
that' specially devised and used in London. It should 
also be remembered that the vaccine deteriorates rapidly 
after dilution. 


Methods of preservation 

In tropical regions it is difficult to maintain the 
potency for long, once the capillary or collapsible 
tubes' are sent out to the field. There is no arrange- 
ment for cold storage particularly m the mofussd 
areas. The only solution of this difficulty is either 
to supply the field staff with thermos flasks and make 
ice also available to them, or better still to send the 
lymph out in a dry form which with modem improve- 
ment of technique and equipment is now much easier 
to produce than to manage the thermos flasks. 

It should also be pointed out that if the lymph tubes 
are kept in a vertical position for a prolonged period 
the elementary bodies may get deposited at the bottom. 
Thus those who receive the inoculation from the top 
part of such tubes get a smaller number of virus 
particles than those who receive it from the bottom 
part. 

Furthermore, when* glycerol is used, care must be 
exercised in selecting one that will not inactivate the 
vims. Merck’s (P/W\/R Analytical Chemicals) glycerol 
has been found suitable. The vaccinia virus "distributed 
by the New York City Board of Health is prepared 
on calves, ripened in glycerol at about — S°C. and then 
treated with brilliant green. The bacterial count is 
low in such materials which may sometimes be even 
free from viable organisms. 


Method of vaccination 

There are at least four points which are important, 
viz : (1) sterilization of the skin, (2) skill of the vacci- 
nator, (3) technique of scarification, and (4) number 
of insertions. Although attention is paid to all of 
them, a few remarks may be made in this connection. 
Multiple ‘ puncture or acupuncture has been deemed 
the best (Leake, 1927, 1930) and scarification by linear 
or cross hatching is commonly employed in England 
as well as in India; but according to the Tecent cir- 
cular* issued by the administrators in England and 
America, both primaiy and revaccinations could be per- 
formed by single scratch or puncture method and the 
number of insertions has also been reduced to one 
instead of four which have proved to confer a high 
degree of immunity against smallpox. How this 
procedure may cause failures and fallacies has been 
discussed m the earlier section of the paper 


Age at which the primary vaccination is performed 

It^ is well known that the best time for primal 

a p S! nts «? f v5ew 5s infan °y betwee 
the age 2 to 6 months. Since a large number < 

fn«lt eQ rcm - am im vaccipated ^ early life, and in man 
instances primary vaccination is only performed o 
ndults when an epidemic breaks out, a large proportio 
of the population remains unprotected, or in othe 
words, the herd immunity remains low favouring th 
frequent occurrence of epidemics ® 

It has also been stated that the vaccination of aduli 
adulfc fo - r tW0 addit i ona .l reasons, viz: (1) th 

than do children n and I7 (2) a the ImmumV 

sity of herd resistance will also be "ess saHstWm 
Tvhen primary vaccination is postponed to a later a® 


‘This has since been changed. 


3. Quantum of infection. — Since smallpox is 
practically always present in almost all urban 
communities, if not in most of the rural com- 
munities as well, either in epidemic or endemic 
form, the average person is exposed or has 
chances of exposure to a large quantum of the 
virus. Having regard 'to the relationship between 
the quantum of infection and degree of resist- 
ance, the prevailing conditions in this, country 
are such that persons with a small residual re- 
sistance will succumb to the disease on. account 
of the massive dose of infection to which they 
have opportunities of being exposed. 

4. Virulence of the virus. — Apart from, the 
question of susceptibility of different individ- 
uals, Parker’s (1938) studies seem to show that 
the reaction to the introduction of. vaccinia 
virus ip measured quantities varies w r ith differ- 
ent strains introduced intradermally, thus de- 
monstrating quantitative differences in different 
virus strains as regards producing different 
grades of reaction. However, the qualitative 
differences in regard to infectivity were not 
studied. 

It has also been recognized that viruses may 
vary under natural conditions, and that some 
variations can be deliberately brought about by 
experimental procedures, e.g ; attenuated rabies 
virus (non- virulent) or. rabies 'virus fixe’ for 
the preparation of rabies vaccine, attenuation 
of yellow fever virus by passage in chick 
embryo, and so on. The vaccinia virus itself 
which is used for vaccination purposes can, by 
proper handling, be produced- from the virulent 
smallpox virus, the causative agent of a highly 
contagious disease. Also, a dermotropic vac- 
cine virus can be transformed into neurotropic 
vaccine virus. Similarly, the virulence may be 
enhanced under certain circumstances (Duran- 
Reynals, 1929; Gratia and Linz, 1931; 
Andersen, 1937; Claude, 1939; Smith, Horgan 
and Haseeb, 1941) ; and possibly this may also 
occur under natural epidemic conditions ana- 
logous to the findings of Greenwood et al. 
(1936) in the case of P. muriseptica in experi- 
mental studies in epidemiology. It is also 
known, that the reverse change, viz, virulent to 
less virulent, has taken place in the case of 
alastrim. Is the present large-scale spread of 
the disease in Bengal partially due to an id- 
creased virulence of the organism, and can the 
latter be termed as 'epidemic strain’ after 
Greenwood et al. (1936) ? In view of the other 
factors prevailing, it is difficult to establish 
that the strain itself is intrinsically of higher 
virulence without experimental evidence. 

5. The nature of the virus . — Several points 

may be raised .in connection with this issue, 
viz (a) Is the virus antigenically identical for 
all cases of. smallpox in different countries ? Do 
clinical varieties indicate the existence of differ- 
ent strains or indicate different manifestations 
of the same strain ? (b) If it is accepted that 

the clinical type is related to the antigenic con- 
stitution, it may be enquired whether the virus 
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According to the latest information, at least 
one-fifth of the population in Bengal (12 
millions) lips been vaccinated or revaccinated 
within the last few months, and yet the epi- 
demic could not be brought under complete con- 
trol. Can this be wholly explained by the 
lowering of the general resistance due to 
famine ? The other factors, however, are : — 

1. Potency of the vaccine at the time of 

inoculation. 

2. Technique of vaccination and revaccina- 

tion. 

3. Quantum of infection. 

4. Virulence of the virus. 

5. Nature of the virus. 

6. -Aggregation and dispersal. 

7. Effectiveness of revaccination to increase 

the immunity. 

Let us consider these factors briefly : — 

1 and 2. Potency of the vaccine at the time 
of inocidation and technique of vaccination and 
revaccination . — 

The usual method of testing the potency of the 
vaccine is by scarification of the shaven flank of an 
albino rabbit. Several dilutions are used beginning 
from lfl— 3 to 10 — 1 \ At least 10—* must give a confluent 
reaction to pass the standard test. The New York City 
vaccine usually has an end potency of 1.6 X 10—* 
(1 : 160,000) and any batch showing an end point more 
concentrated than 4 X 10 — * (1 : 40,000) is rejected. It 
is also customary in many institutions to issue a batch 
of vaccine for the general population after it has proved 
successful in a preliminary test conducted on human 
beings. However, even if the lymph is sent out after 
it has passed the proper test, there is considerable 
chance of its deterioration under the field conditions 
in the tropical climate. The potency of the vaccine 
at the time of inoculation is therefore more important 
than at the time of testing. The only practical 
means of knowing the potency at the time of 
inoculation under the field conditions is . the 
success of the primary inoculations; but there is a 
fallacy in depending fully upon the primary takes 
because with a vaccine lymph of low potency, say 10 t i 
the primary vaccination will take and under proper 
conditions even one elementary body will produce 
vaccinia in the susceptibles (Parker, 1938), while a 
vaccine lymph with a potency 10“* may not be of 
sufficient strength for revaccination purposes, and 
secondly, the number of insertions is also important in 
this respect. These facts were primarily brought 
forward by the Japanese investigators, Kii (1926) and 
Kasai (1926), who carried out an investigation on the 
titration of lymph potency in the semi-immune animals. 
Their results have been more recently fully confirmed 
by Horgan and Haseeb (1944) both in animals and in 
human volunteers. These workers found that lymphs 
of border-line potency, i.e . those which would pass the 
standard as recommended by the Smallpox and Vaccina- 
tion Commission of the League of Nations (1928), 
completely failed to give reactions. In ^ other semi- 
immune animals (rabbit and sheep) a given dilution 
of lymph rubbed on to several equal scarified areas 
of the animals has produced varying results, some areas 
being completely negative (immune reactions) and 
others showing scattered abortive papules or vesicles 
(vaccinoids). There is a striking similarity between 
these findings and the failures observed in human re- 
vaccination in certain individuals. The following are 
the results obtained by Horgan and Haseeb (1944) in 
their experimental investigation on 107 recruits of 
varying imm uni ty status with two vaccines of different 
potency, viz , one~ regular vaccine lymph of end potency 
10— 6 and the other, a specially prepared and concen- 


trated suspension of elementary bodies of vaccinia of 
end potency 10— T (l0~y 8 ?). 

Method of vaccination . — By two linear insertions by 
means of surgical needle oyer the deltoid. 

(1) Primary takes. — No difference whatever could be 
observed as expected in the degree of reaction of the 
primary takes of the two vaccines, each giving 100 per 
cent insertion success rate. 

(2) Vacdnoid reactions . — There was a marked differ- 
ence in respect of the two vaccines. With EE.’s 
71.6 per cent took in both insertions as against 37.7 per 
cent with calf lymph. The total number of positive 
vaccinoid reactions with E.B/s was 67 and with calf 
lymph 61. Calculating on the basis of failures to take 
in one of the two insertions in each case the number 
of positive reactors would have been reduced to 57 and 
42 respectively if only one insertion had been made. 

(3) Immune reactions . — There were 26.1 per cent, 
reactors with E.B.’s as against 31.7 per cent with the 
calf lymph. Although the difference does not appear 
very significant for a small number of experimental per- 
sons there is no doubt that when a very large body 
of persons are being vaccinated the total number of 
individuals who are border-line cases or partially 
susceptible are likely to be passed as immunes when 
a vaccine of comparatively poorer potency is used. 

Thus in the same experiment the importance of both 
potency and number of insertions has been demons- 
trated in case of revaccination. The importance of the 
number of susceptible host cells exposed to the action 
of the virus has been emphasized by the recent v T ork 
of Sprunt (1941) who concludes on the basis of experi- 
mental evidence that using adequate quantities of virus 
"he larger the number of host cells per virus particle 
the greater is the possibility of a lesion. In partially 
immune subjects the optimal conditions for the multi- 
plication of virus in the skin must be still more 
exacting regarding the area of the insertions and the 
actual dose of virus introduced into the incision. While 
in the case of primary vaccination it may be that 
a minimum quantity of virus and a single insertion are 
adequate it is not so in case of partially immune 
persons, i.e. for revaccination. 

The other important points which can modify the 
potency of the vaccine as well as the results of vaccina- 
tion or revaccination are : — 

(a) Maintenance of virulence of vaccine strain. 

(b) Bacteriological purity (both aerobic and anae- 
robic) and freedom from other contaminating 
viruses. 

(c) Method of preservation. 

{d) Method of vaccination. 

(e) Age at which the primary A'accination is 
performed. 

Maintenance of vindence of the vaccine strain 

This is an important point for the production of 
potent lymph vaccine because the virus is liable to 
lose its virulence if continuously propagated in the 
calf alone (Blaxall, 1930; Cunningham, 1927; Clearkin 
and Skan, 1931). Many institutions, therefore, adopt 
a periodical cutaneous passage through rabbits in order 
to exalt its virulence (calf-rabbit-calf passage), while 
others use the human-calf-rabbit-calf cycle. 

Bacteriological and viral purity 

It is difficult to avoid some extraneous contamination 
in the process of the manufacture of calf-b T muh vaccine 
but there are methods already being successfully utilized 
which keep down the contaminant to the minimum 
level so that by further manipulation during the process 
of trituration with glycerine the final product may be 
made almost bacteriologically sterile. Sometimes, 
though rarely, there is contamination with a foreign 
or heterologous virus. It is primarily to avoid these 
contaminants that Rivers and Ward (1931, 1933, 1935) 
evolved the tissue culture technique and Goodpasture 
and Buddingh (1933, 1934) the chick-embryo method 
of growing vaccinia virus for preparing the vaccine in 
a purer form. Unfortunately, the calf-lymph vaccine 
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has been found more potent than either of the two 
tissue culture vaccines. 

Trituration 

Extreme care should be taken to do this part of the 
process in the manufacture of the vaccine. It should 
be done under conditions as aseptic as possible, and 
the grinding may be better done by a machinery like 
that ^specially devised and used m London, It should 
also be remembered that the vaccine deteriorates rapidly 
after dilution. 


Methods of preservation 

In tropica! regions it is difficult to maintain the 
pofcenc3 r for long, once the capillary or collapsible 
tubes are sent out to the field. There is no arrange- 
ment for cold storage particularly in the mofussil 
areas. The only solution of this difficulty is either 
to supply the held staff with thermos flasks and make 
ice also available to them, or better still to send the 
lymph out in a dry form which with modem improve- 
ment of technique and equipment is now much easier 
to produce than to manage the thermos flasks. 

It should also be pointed out that if the lymph tubes 
are kept in a vertical position for a prolonged period 
the elementary bodies may get deposited at the bottom. 
Thus those who receive the inoculation from the top 
part of such tubes get a smaller number of virus 
particles than those who receive it from the bottom 
part. 

Furthermore, when' glycerol is ^ used, care must be 
exercised in selecting one that will not inactivate the 
vims. Merck’s (P/W/R Analytical Chemicals) glycerol 
has been found suitable. The vaccinia virus distributed 
by the New York City Board of Health is prepared 
on calves, ripened in glycerol at about — S°C. and then 
treated with brilliant green. The bacterial count is 
low in such materials which may sometimes be even 
free from viable organisms. 


Method of vaccination 

There are at least four points which are important, 
viz : (1) sterilization of the skin, (2) skill of the vacci- 
nator, (3) technique of scarification, and (4) number 
of insertions. Although attention is paid to all of 
them, a few’ remarks may be made in this connection. 
Multiple * puncture or acupuncture has been deemed 
the best (Leake, 1927, 1930) and scarification by linear 
or cross hatching is commonly employed in England 
as well as in India; but according to the recent cir- 
cular 5 *; issued by the administrators in England and 
America, both primary and revaccinations could be per- 
formed by single scratch or puncture method and the 
number of insertions has also been reduced to one 
instead of four which have proved to confer a high 
degree of immunity against smallpox. How this 
procedure may cause failures and fallacies has been 
discussed m the earlier section of the paper. 


Ape at which the primary vaccination is performed 
It is well known that the test time for primar 

t fro y a El 11113 „°. f view is infancy betwee 
, n £ e 2 to . ^ months. Since a large number c 
children remain unvaecmated in early life, and in man 
instances primary vaccination is only perforaef o 

of U th(.' W in n ,,w- epidcmic - breaks out ’ a la *Se Proportio 
°L t he Population remains unprotected, or in othc 
words, the herd immunity remains low favouring th 
frequent occurrence of epidemics. 5 ™ 

It has also been stated that the vaccmnfian 
IS unsat s aetory for two additional reaS ft 
adults tolerate primary vaccination less satisfnr/nnir 

sity of herd resistance will also be less cwHcfw 81 
when primary vaccination is postponed to a later ^ 


‘This has Bince been changed. 


3. Quantum of infection . — Since smallpox is 
practically always present in almost all urban 
communities, if not in most of the rural com- 
munities as well, either in epidemic or endemic 
form, the average person is exposed or has 
chances of exposure to a large quantum of the 
virus. Having regard to the relationship between 
the quantum of infection and degree, of resist- 
ance, the prevailing conditions in this. country 
are such that persons with a small residual re- 
sistance will succumb to. the disease on account 
of the massive dose of infection to which they 
have opportunities of being exposed. 

4. Virulence of the virus. — Apart from, the 
question of susceptibility of different individ- 
uals, Parker’s (1938)- studies seem to show that 
the reaction to the introduction of vaccinia 
virus in measured quantities varies with differ- 
ent strains introduced intradermally, thus de- 
monstrating quantitative differences in different 
virus strains as regards producing different 
grades of reaction. However, the qualitative 
differences in regard to infectivity were not 
studied. 

It has also been recognized that viruses may 
vary under natural conditions, and that some 
variations can be deliberately brought about by 
experimental procedures, e.g : attenuated rabies 
virus (non-virulent) or. rabies * virus fixe ’ for 
the preparation of rabies vaccine, attenuation 
of yellow fever virus by passage in chick 
embryo, and so on. The vaccinia virus itself 
which is used for vaccination purposes can, by 
proper handling, be produced ■ from the virulent 
smallpox virus, the causative agent of a highly 
contagious disease. Also, a dermotropic vac- 
cine virus can be transformed into neurotropic 
vaccine virus. Similarly, the virulence may be 
enhanced under certain circumstances (Duran- 
Reynals, 1929; Gratia and Linz, 1931; 
Andersen, 1937; Claude, 1939; Smith, Horgan 
and Haseeb, 1941) ; and possibly this may also 
occur under natural epidemic conditions ana- 
logous to the findings of Greenwood et al. 
(1936) in the case of P. nvuriseptica in experi- 
mental studies in epidemiology. It is also 
known that the reverse change, viz, virulent to 
less virulent, has taken place in the case of 
alastrim. Is the present large-scale spread of 
the disease in Bengal partially due to an in- 
creased virulence of the organism, and can tile 
latter be termed as c epidemic strain’ after 
Greenwood et al. (1936) ? In view of the, other 
factors prevailing, it is difficult to establish 
that the strain itself is intrinsically of higher 
virulence without experimental evidence. 

5. The nature of the virus . — Several points 
may be raised in connection with this issue, 
viz (a) Is the virus antigenically identical for 
all cases of smallpox in different countries ? Do 
clinical varieties indicate the existence of differ- 
ent strains or indicate different manifestations 
of the same strain ? (b) If it is accepted that 
the clinical type is related to the antigenic con- 
stitution, it may be enquired whether the virus 
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of the present epidemic in Bengal is different 
from the one which had been in existence before, 
i.e. a variant, or a new type, (c) Does the 
virus usually contain a single antigen or mul- 
tiple antigens ? If multiple,. are all the variolar 
antigens neutralizable by the specific resistance 
developed by the usual process of vaccination ? 

(а) The viruses as affecting human beings may be 
broadly classified as true smallpox (variola major), 
alastrim (variola minor), cow-pox and^ modified 
vaccinia. In certain countries, variola major rarely 
occurs except in imported cases and amongst contacts, 
while alastrim, sometimes called ‘modified smallpox *, 
occurs in Great Britain and other Western countries 
with a very low death rate. Human cow-pox is a very 
mild and rare disease affecting only the dairy maids 
and others who handle the udders and teats of infected 
cows. Modified vaccinia only occurs as a complication 
of vaccination. Some people suggest that the different 
clinical forms, c.g. non-hccmorrhagic, confluent, diccmor- 
rhagic or toxic, etc., are due to sub-types of variola 
major. However, it has not been clearly established 
that these clinical types are due to different strains, 
or that they are due to variation in host resistance. 

(б) and (c) Within the last few years difficulties 
have been encountered from time to time in explaining 
certain observations, e.g . cases occurring among the 
recently vaccinated and re vaccinated groups of 
individuals. The Glasgow epidemic of 1942 reported 
by MacGregor and Peters (1942) is one example. 
Lately, some cases were reported by Chatterji, from 
the Campbell Hospital, Calcutta, and Coleman (1944) 
reported a case of" smallpox in a British Army Unit, 
which occurred shortly after arrival in India and died 
of heemorrhagic smallpox. This person was vaccinated 
successfully in 1940. Such reports naturally raised the 
question whether there were variolar viruses against 
which complete protection was not afforded by the usual 
vaccination. Goyai in the School of Tropical Medicine, 
Calcutta, suggested ‘some antigenic differences in the 
strains. There is, also, a tyjje of smallpox in Australia 
which affords practically no immunity either to variola 
or vaccinia and to which vaccinia or variola affords only 
incomplete protection (Ledinghanv 1925). Since, the 
existence- of multiple anlige_ns (L, S and X) has been 
shown by Craigie and WisKart (1934)', Parker and 
Kivers (1935, 1937)' and others, -It is probable that 4, lie 
strains may vary in their antigenic make up, some- 
times, being lacking in one or the other., and sometimes 
possessing all the antigens together, as we know happens 
with many of the known pathogenic bacteria. The 
differences 'observed Irony time- to 'time in virulence or 
epidemic - behaviour* may be partly explained on- this 
basis without however- ignoring the part .played- by the 
hosts themselves in the phenomenon. 

' ' Thus some facts have how accumulate'd* with- 
in the last’ few* years* and particularly ''during 
this *. current .epidemic, "which chlFfor -the'* reiri- 
vestigation* of**tlie' ‘question xrf the* nature* pf*. the 
virus ' or: vvirusea - responsible for /such' pheno- 
'murra '.nr 'xrrder '-to- reorient' Lur' -ideas,* if -ne-ces- 
:stu : y; “according “to : . the*, results:: 'obtained.* *c *•* 

Aggregation-' and •dispmah-^-This* -issue -'is 
of general** importance' in* •all - epidemics. 
'dolrtrtedly*/ this- has played -an indirect" role: in 
the spread of the present- epidemic/ * Due to* the 
existing war conditions, there’ has been a regu- 
lar and' free movement of a large body, of per- 
sons including many 'suseeptibles throughout the 
length arid breadth of the ’country, • involving 
.cities,* towns, **an'd‘* industrial* areas as well 'as 
*villuges, ‘thus producing ‘conditions ’favourable 
/fcaHhe/s^eadnof allLaojRinuriieacWe disease? /in- 


cluding smallpox. In this connection, it would 
be interesting to obtain figures of incidence of 
smallpox cases and cases of other communicable 
diseases among the recruits, trained armies, 
troops and troop-attendants. 

7. Effectiveness of revaccination in increas- 
ing the immunity against smallpox. 

For the purposes of discussion the issue can 
be divided under several headings, viz : — 

(a) Nature and duration of resistance effected 
by calf-lymph vaccination. 

( b ) What constitutes a successful revaccina- 
tion ? Iiow is the resistance influenced by re- 
vaccination ? 

(c) Is the nature of reaction to revaccination 
a measure of resistance of the same character 
as the Schick reaction in diphtheria ? 


Immunity. — (a) Rivers (1939) broadly classifies the 
immunity in virus diseases including smallpox into 
three kinds, viz, natural, actively acquired and passively 
acquired as in bacterial diseases. This is expressed by 
Topley and Wilson, and by Lai as follows : — 


Topley and TFffson'a 
classification 


Lai’s classification 


1 . 

2 . 


Innate or genetic immu- 
nity ,-y 

Acquired immunity. 

(a) Active 

(a) Naturally acquired; 
(fi) Artificially induced. 

(b) Passive 

( ) Naturally acquired; 
(j3) Artificially induced. 


With tissue resistance. 

1. Genetic. 

2. Acquired 

(a) Natural 

(t) Active; 

(ii) Passive. 

(b) Artificial 

(i) Active; 

(ri) Passive. 


Natural immunity , — ' It is the state of resistance to 
infection not dependent upon a previous spontaneous 
or experimental contact with infectious agents or their 
antibodies/ Some workers, however, think that the so* 
called natural immunity is often due to naturally 

acquired subclinical infection. But the writer doubts 

whether subclinical infection can actually occur in 

smallpox. 

Again, in certain virus diseases like poliomyelitis, 

vesicular stomatitis and equine encephalomyelitis, it 
has been suggested that physiological maturation or 
physiological states play a part in natural resistance; 
but this does not apply to smallpox infection* to which 
people of all ages are susceptible unless protected by 
proper vaccination. Nevertheless, there is undoubtedly 
a group of persons, though very few, who are refractory 
to repeated vaccination. These are the cases which 
require closer investigation and observation. Perhaps, 
in most instances, it is only a temporary phase, for 
there have been records of smallpox infection in 
children who proved refractory to repeated vaccination. 
For instance, the son, aged about 5 years, of a certain 
physician of the Campbell Hospital, suffered from small- 
pox ..although he failed .thrLce to take primary, .vaccL 
natron. There is .also ‘the classical ’ example ’/of -Sir 
William Osier who, . though repeatedly vaccinated' 
npver had .a successful ‘takek . Supposedly, .immune, 
he . worked .hard in the smallpox wards in the Mont- 
real General Hospital and contracted the dreaded 
malady (though a mild attack) in 1875. Thereafter 
he always cited his own case to illustrate the fallacy 
of the ‘ non-take * belief as an evidence of immu- 
nity. From various, observations it is now known 
that this tjrpe of immunity to infection in general 
is in some manner not infrequently dependent upon 
.species, age, sex, state of nutrition and genetic back- 
ground of the host and upon climatic conditions, while 
little or not hing is known regarding the existence of 
utiXuraririrtlbodies in ~vivus"ihfe‘cti6h ; ' this' latter ’should 
be a fruitful. Jield~for /future- -investigation; 
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Actively acquired immunity . — 'Active immunity is a 
state of resistance to infection acquired by a normal 
spontaneous attack of an infectious disease, by experi- 
mental or intentional production of the disease or the 
modified fbrm of it or by vaccine inoculation.’ 

Complete protection against the disease may 
be obtained by recovery from the attack of the 
disease, and the immunity thus acquired is said 
to be life-long although there are exceptions. 
In a recent epidemic at Calcutta, deaths occur- 
red in persons who were pock .marked by a 
previous attack. The persistence of immunity 
in persons recovered from virus diseases is so 
striking that it is but natural to seek an 
explanation for the phenomenon. Also, if it is 
a rule to encounter a lasting immunity follow- 
ing virus diseases, one. should like to know the 
reason for the exception. 

The presence of humoral antibodies, e.g. pre- 
cipitins, agglutinins, complement-fixing anti- 
bodies and other neutralizing antibodies, etc., 
has failed to explain the cause of enduring im- 
munity, at least in vaccinia (Parker and Rivers, 
1936). Others have suggested that in certain 
instances the protracted immunity following 
virus diseases is due to a prolonged or persist- 
ent sojourn of the viruses in 'hosts once infected. 
Then what about those who are called natur- 
ally immune, and how can we explain the 
absence of immunity in some virus diseases 
like the common cold, influenza, etc.? On the 
whole, the subject is a ^controversial one, and 
the writer thinks that the immunity may not 
be associated with actual persistence of the 
virus concerned, which is but a temporary or 
chance phenomenon in certain cases who have 
already developed immunity and thus more 
aptly be classed as aberrant carriers. More- 
over, nobody - has yet reported such persistence 
oC.variola or vaccinia virus in any immune 
animal. Recently, in their experiments to con- 
vert dermal vaccinia into neurovaccinia, Smith, 
Horgan and Haseeb (1941) observed that the 
vaccine virus (mouse strain) when inoculated 
intracerebrally into sheep did not survive long 
but was capable of conferring solid immunity 
whereas in rams it survived for a long period in 
the .testicular tissue ' without conferring anv 
immunity. fa • > 

Prima.fy vaccination confers immunity which lasts 
for a varying penod in different individuals-generaHy 
5 J° l y r arS . (accordin .8 to certain worked years) 
records bS > !atcr °P- Th e following 

S lwKnS si 

and unvaccinated individuals In his v e „v? f h« CCma J® d 
of cases among the vaccinated was 156 and tw DUmber 
the unvaccinated was 92 and the avcm/ that among 
^ vere 12 and 37.3 respectively From u &y 

eluded that the protection conferred Kv vl ^ S®" 
against an attack of smallpox Z ven- r'° D 

than its protection ntKincf , , as r ^ er > . ^uch weaker 

cpntracted Thrnumber of M uT infection Mien 

the vaccinated group was 21 ofwhhT - 9 - yeaT ® amo - s 


were below 4 years of age, the corresponding figures 
in the unvaccinated group being 69 and 58 respectively. 

Table III 


Age 

Vaccinated 

Unvaccinated and 
doubtful 



Admitted 

Died 

Case fatality, 
per cent 

Admitted 

Died 

■ — - 

Case fatality, 
per cent 

-10 

143 

.! 

1.4 

1,441 

| 459 

31.9 

-20 

1,218 

23 

1,9 

761 

, 166 

21£ 

-30 

2,675 

144 

5.3 

374 

129 

1 34.5 

-40 

1,861 

247 

! 13.3 

180 

80 

44.4 

-50 

893 

174 

18.2 

102 

57 

42.5 

-60 

311 

55 

17.7 

73 

31 

42-5 


7,101 

645 

9,08 

2,931 

922 

31.45 . 


as many as H 


nevabcmanua nas tnereiore oeen advocated as a 
routine procedure for all children of school-going age 
upon entering a primary school, then again when they 
enter the secondary school and for the third time when 
they leave the school (i.e. every 5 years on average). 
This procedure is perhaps the minimum requirement 
and will undoubtedly minimize the chance of contract- 
ing the disease but may not make them completely 
safe (as discussed elsewhere). As a matter of fact 
a question may be asked whether strictly speaking 
antivaccinial immunity is exactly the same as the anti- 
yanolar immunity. The similarity of the former to 
the latter is mostly an inference from the observed 
records, because it is difficult by the practicable experi- 
mental methods apart from test variolization in the 
S ated P™ 8 ’ the oIder observations of Jenner 
(1798) and Brown (quoted by Morosov, 1938), to 
determine the immunity to smallpox in terms of 
vaccinia virus. Ledingham (1935) has shown that 
though the viruses of variola and vaccinia possess a 
common antigen, agglutination experiments' reveal some 
differences between them. Generally speaking, .vaccinia 
aftords almost perfect protection against variola and 
alastrim but the protection afforded by variola or 
alastnm against vaccinia is not complete. All evidence, 
herefore suggests that persons possessing complete 
sSdK 7 t0 Vaccmia shouM a3so be Mly immune to 

a W uired immunity , — The immunity in. 
2?** f? t0 th ^ age + of 3 , to 6 months Is supposed to be 
fmmuL mothe'^ transference of *om the 

Many workers think of antivariolar or antivaccinia! 
serum as a possible measure for conferring pa S 
immunity against smallpox, and the production of S' 
vaccinia! serum has.also been made pLible Ledbgllm 
et at., 1931; Fairbrother, 1932) But it is otfll’ 

"“ d “ “ M*^vtss5S! 

(o) a here are usually four tvues nf rpsTrt&m. 
after revaccination, vi/t— : ®. a ?°? 

~ ill S Hm ^y take’. type; • • " . • ‘ ’ ‘ ' 

>1m Sc; 1 lion ’ *.***. « 

£j) Immune reaction; and ‘ ' 

poile. gat ' Ve reaction of any iM. 

immune group 6 (]IMa'and’Bovnl >een icrto? c * ™ non- 
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the visible phenomenon which we call the reaction of 
immunity is due to this inert material and to that 
extent may be called a reaction of sensitivity. Even 
true vaccines not infrequently show an early reaction 
especially if there have been previous unsuccessful 
attempts at vaccination ’. Thus immune reaction is 
perhaps a misnomer and therefore it is equivalent to a 
negative reaction. The latter may however be falsely 
negative under the following circumstances, viz : (1) low 
potency of vaccine; (2) faulty technique; (3) local 
immunity; (4) absence of any tissue response .to the 
infection by the virus. The group of individuals 
belonging to the last category may be susceptible to 
the disease although they show a negative response to 
the vaccinia virus. In regard to the question of local 
immunity some observations have already been made 
that if the revaccination is performed in the same spbt 
or near the same spot every year the reaction may be 
falsely negative due to local immunity although in 
reality the individual may be susceptible. Horgan 
and Haseeb (1944a) mention that cases have been 
reported where successful revaccination has followed 
deliberate inoculation on a different site. These 
authors also describe 9 cases, 5 of which suffered from 
repeated vaccinial infection. The lesion acquired 
developed in these subjects who were considered highly 
immune as shown by repeated re vaccination results. A 
suspension of the ground-up crusts from one of these 
cases when rubbed into the scarified belly of a rabbit 
gave rise to vesicles of vaccinia on the 5th day thus 
showing that the infection was due to vaccinia virus. 

A successful revaccination may be defined as one in 
which the ‘ take ’ undergoes the same evolution of stages 
as in the primary ‘ take ’. Some workers also consider 
the * vaccinoid ’ take as equivalent to a successful re- 
vaccination and designate both these groups as * positive 
reactors’. Probably the first group of positive reactors 
achieve the same margin of safety against the disease 
as in the case of primary vaccinations, but the second 
group, i.e. the vaccinoid reactors as well as the false 
negative reactors, may not /be so protected. Some 
people are however of opinion that revaccination 
irrespective of the type of reaction causes an increased 
immunity. The latter statement is perhaps an assump- 
tion not supported by complete experimental evidence 
or critically observed facts, because there have already 
been several reports of cases occurring among the re- 
vaccinated groups of individuals within the supposed 
period of safety. Moreover, it is a common experience 
that many persons who get revaccinated every year or 
fairly frequently and show a negative reaction or the 
so-called immune reaction on the first or second occa- 
sion give positive response (primary take) on the second 
or third occasion. The results obtained by Ellis and 
Boynton (1939) in connection with their study of the 
comparative immunizing potency of these types of 
vaccine, viz : (1) River’s, (2) Goodpasture’s and 

(3) calf-lymph vaccine are interesting. Of the 9,086 
medical students selected for experiment, 83 per cent 
gave a history of being successfully vaccinated before. 
They were divided into three groups for testing the 
three vaccines. The distribution of immune reactors 
among them on the first occasion was as follows : 

(1) 85 per cent, (2) 64.5 per cent, and (3) 57 per cent. 
The follow-up of these cases during the next two years 
yielded the following results : with (1) immune reaction 
— 71 per cent, no reaction — 29 per cent; with 

(2) immune reaction — 63 per cent, accelerated reaction — 
7 per cent, primary take — 20 per cent, no reaction — 
10 per cent; with (3) immune reaction — 70 per cent, 
accelerated reaction— 5 per cent, primary take — 15 per 
cent, no reaction — 10 per cent. Similarly, Coleman 
(1944) reports that in response to fe vaccination 47 
(5 per cent) out of 938, the whole contingent in an 
army unit gave the reaction of primary take in 1943 
although the vaccination state of the unit was ' as 
follows : 47 men were revaccinated in 1939, 713 in 1940, 
56 m 1941 and 122 in 1942. Thus if re vaccination giving - 
immune reaction was followed by an increase of immu- 
nity, the same cases would not have come down with 
positive reaction within such a short time. 


Smith (1943) made this interesting remark in connec- 
tion with the outbreak of smallpox in a New Zealand * 
Hospital Ship in April 1943. ‘On the ship, as elsewhere, 
were numerous sceptics who following several unsuccess- 
ful vaccinations after an infancy “take” were fully 
convinced of their immunity until a glorious new 
“take” developed and shook their faith.’ 

The author is convinced that immunity to smallpox 
is relative, and that in certain cases the period of 
absolute protection can be very short. Thus the_ ques- 
tion remains : how does revaccination affect the immu- 
nity to smallpox, and what are “the chances of the 
immune reactors and the vaccinoid reactors — in parti- 
cular, the border-line cases, being infected with small- 
pox ? It is no longer feasible to carry out test 
variolization, but Muller (1932) who studied the 
problem b} r observing the results of re vaccination carried 
out on patients during the incubation period of small- 
pox concludes that it is wiser to assume, to be on the 
safe side, that although the chances are small, the 
vaccinoid reactors may contract modified smallpox 
under certain conditions, e.g. intensity of exposure to 
variola virus such as is liable to occur during epidemics. 
It may, however, be said that the negative or immune 
reaction is almost a certain proof that the individual 
is immune at that particular time provided that the 
persons are revaccinated with a very highly potent 
vaccine lymph and at least two or more than two 
insertions have been made under strict technical details, 
and if the reaction is not falsely negative du£ to the 
absence of tissue response in the individual. It would 
also be a wise policy not to select the same skin areas 
year after year for revaccination. 

In terms of this statement let us now examine 
the results of cases in the recently reported out- 
breaks in which revaccination had been carried 
out with successful takes in many cases not 
long before the attack. 

Glasgow epidemic of 1942 ( MacGregor and Peters, 1942) 

The ship cases were vaccinated on the first to the 
fifth days of the incubation period, with 6 out of 10 
cases giving successful vaccination, and yet contrary 
to the general expectation they got the disease. Simi- 
larly among the 25 city cases, 5 out of 7 cases giving 
successful vaccination on the 2nd to the 4th days of 
incubation period suffered from the disease. But 
perhaps the more important point is the occurrence 
of cases among those who gave negative or immune 
reaction, thereby casting doubt on the statement made 
regarding the value of the immune reaction in 
indicating complete protection against the disease. Two 
more cases, nos. 8 and 10 of the ship cases, are also 
interesting. Case 10 who gave a negative reaction on 
primary vaccination on 29th May, 1942, was attacked 
with smallpox within the following week, while case 8 
who gave a negative Taction on 29th May, 1942, was 
successfully vaccinated* on 11th June, 1942, only 13 days 
later, and yet he was attacked within the subsequent 
12 . days. No doubt, these are exceptional cases but 
need to be explained. 

Outbreak on a Nero Zealand Hospital Ship — April 1943 
{D f Arcy et al., 1943) 

Case 1. — Fatal — onset 15th April; was never vac- 
cinated successfully. 

Case 2. — Onset 24th April; successfully vaccinated in 
1940 and revaccinated on 20th April showing immune 
reaction. 

Case 3. — Onset 30th April; vaccinated in infancy and 
revaccinated in January 1943 and again on 21st April 
(unsuccessful). 

Case 4. — Onset 1st May; vaccinated in 1940 (scar 
present), revaccinated on 20th April with immune 
reaction. 

Case 5. — Onset 2nd May; several unsuccessful 
attempts at vaccination had been made during the 
past three years but finally successfully vaccinated on 
21st April. - 
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The above records show that the first case occurred 
in one who had been refractory to vaccination. This 
may be one of the examples cff cases in which there 
is absence of tissue response against the vaccine virus. 
Cases 2, 3 and 4 gave immune reaction and. yet 
suffered from the disease. Case 5 was within the incu- 
bation period and though successfully vaccinated he 
could not develop complete protection against infection. 

Small outbreak reported by Jeans, Jeffrey and 
Grinders (1944) 

Case 1. — Vaccinated in childhood (1 scar), revac- 
cinated successfully at start of epidemic — 9 days before 
symptoms. 

Case 2. — Vaccinated in childhood (4 scars), re- 
vaccinated unsuccessfully in 1941, and with immediate 
reaction at start of the epidemic. 

Case 3. — Never vaccinated. # _ , 

Case 4. — Fatal case — successfully vaccinated in the 
Army in 1943. 

These cases are only further examples of what has 
been reported above. 

In view of the above and other observations, 
it is pertinent to discuss whether revaccination 
ending in immune reaction actually reinforces 
the immunity. Since in immunization against 
bacterial diseases by means of killed vaccines, 
revaccination, always pushes the immunity up, 
it may be a general belief that smallpox revac- 
cination must behave in the same way. Blaxall 
(1930) however remarked : ‘This operation (re- 
vaccination) has the great advantage that if 
the immunity is low the test inoculation will 
strengthen it, if high there is no discomfoiT to 
the patient/ Very recently, Horgan and Haseeb 
(1944) also have stated that revaccination in 
positive reactors (primary and vaccinoid takes) 
is a method for reinforcing the immunity. But 
they made no specific remark about the im- 
mune reactors. In view of the findings re- 
corded above, the writer is of opinion that there 
is no increase of immunity in the immune 
reactors after revaccination; an immune re- 
action simply indicates that the residual im- 
munity in such persons is above certain critical 
level, not yet defined, as in the Schick test in 
diphtheria or^Dick test in scarlet fever. 

So long as the level of immunity does not 
fall below this critical level, the revaeeination 
or. for that matter, vaccination, does not take, 
i.e. it gives a negative reaction (immune reac- 
tion is perhaps a misnomer) „ Thus it is possible 
that those people who are practically in the 
border line may soon lose their immunity and 
become susceptible to' the infection. The vacci- 
noid reactors may accordingly either be the 
border-line cases or have just passed beyond 
the border line, and are therefore nearly as 
much susceptible to smallpox as the group 
belonging to the primary takes. Indeed, these 
are . important issues for further investigation. 
It is, however, needless to say that if the 
reaction is like a primary take, one should be 
as . of immunity such as is conferred by 
primary vaccination, except perhaps in those 
who are inoculated within the incubation 
period. 

'Finally, Horgan and Haseeb (1944) claim 
• that the revaccination carried out properly, as 


they have defined, gives a better measure, of 
immunity against smallpox than the serological 
methods which, as some of the workers have 
stated, do not seem to run parallel with the 
actual immunity status of the individuals. But 
unfortunately the latter has never been clearly 
defined nor the question of critical level speci- 
fically studied. Since there are many factors 
on which the success of revaccination depends, 
the results of revaccination are only a rough 
measure of the immunity status but the serolo- 
gical methods once standardized will certainly 
be a better guide for the problem. There are 
therefore sufficient reasons for carrying out 
extensive and critical studies of the available 
serological methods along with fresh attempts 
at exploration of the newer fields of attack par- 
ticularly in the neutralization technique and 
animal experimentation methods. 

In this connection, the recent editorial . com- 
ment in the Lancet (1944) may be recalled : 

‘ Opinion is hardening that vaccination after 
exposure, however early, cannot be relied upon. 
Leishman (J. R. Army Med. Corps, 1944, 2-58) 
reporting the management of smallpox in an 
India-based general hospital goes so far as 
to state that vaccination even early in the in- 
cubation period may aggravate the disease if 
it fails to prevent it. Vaccination, like other 
forms of active artificial immunity, produces in 
the healthy subject an immunity of variable 
duration; repeated revaccination is essential if 
immunity is to be maintained, and even revac- 
cination every five years may be inadequate for 
some. With vaccination after exposure the 
question is whether the artificial immunity in- 
duced by the vaccination can successfully race 
the progress of the disease in the incubation 
period. If done early, it usually can. By 
analogy with other infections de rappel , revac- 
cination is likely to be more rapid and efficient 
than primary vaccination, but there are now 
plenty of examples of failure to prevent the 
disease by vaccination early in the incubation 
period. If vaccination is not to fall into fur- 
ther disrepute its limitations must be accepted.’ 

The question may finally arise what should 
then be the procedure in . public health to give 
as complete a protection against smallpox as 
possible. The answer probably is that mere 
completion of the quota of primary vaccination 
will not give us the security sought for, because 
the primary vaccinated groups as they grow in 
age constantly, add to the number of suscep- 
tibles which when accumulated beyond a cer- 
tain critical point may institute an epidemic, 
or in its absence, sporadic cases leading to en- 
demicity. Revaeeination with known highly, 
potent lymph should therefore b.e as much in- 
tensified as the primary vaccination, and should 
be made compulsory as . .in Germany, Italy, 
Rumania, Japan, and other countries where 
smallpox has been practically, eradicated. 
Otherwise, incomplete primary vaccination sup- 
plemented by. incomplete revaeeination will. 
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to 400,000 units, given at a rate of 100,000 units per 
day, should serve to evoke a satisfactory therapeutic 
response in the average uncomplicated case of cutane- 
ous anthrax. 

6. Penicillin is a valuable agent in the treatment of 
human anthrax and deserves further clinical trial in 
this disease. 


6. It was found ineffective in two cases of exudative 

choroiditis of undetermined origin and m one case ol 
gonorrhoeal iridocyclitis. . 

7. Susceptible individuals may become hypersensitive 

to penicillin. 


Penicillin in Beeswax 


Proteolysed Liver in the Treatment of 
Refractory Anaemias 

By L. J. DAVIS 
‘ and 

L. S. P. DAVIDSON 

(Abstracted from the Quarterly Journal of Medicine , 
Vol. XIII, April-July 1944, p. 53), 

1. An account has been given of the response to 
oral proteolysed liver in 13 cases of severe anaemia 
which had proved refractory to treatment with injec- 
tions of liver extracts of known potency. 

2. In five of the cases the morphology of the peri- 
pheral blood 'and sternal marrow was respectively 
macrocytic and megaloblastic and was typical of 
Addisonian pernicious ansemia, although only one of 
the cases conformed fully in other respects to the 
usual diagnostic criteria, for this disease. 

In all these cases the administration of proteolysed 
liver resulted in a prompt and vigorous hsematopoietic 
response and the rapid restoration of the patient to 
normal health. 

3. In three other cases the ansemia was also macro- 
cytic, but the sternal marrow films showed * dimorphic' 
erythropoiesis. Proteolysed liver in these cases was 
followed by only partial^ blood regeneration with the 
survival of the patients in moderate health. 

4. The remaining five cases of anoemia were of the 
aplastic type with bypocellular normoblastic sternal 
marrow, and. completely failed to respond to proteo- 
lysed liver or to any other form of treatment. 

5. The significance of these observations is discussed 
and it is suggested that proteolysed liver contains, in 
a readily assimilable form, some hsematopoie tic matura- 
tion factor additional to the anti-anaemic factor present 
in fractionated liver extracts. 


Penicillin Therapy in Ocular Infections 

By J. G. BELLOWS 

(Abstracted from the American Journal of Ophthalmol- 
ogy , Vol. XXVII, November 1944, p, 1206) 

1. PnmcmLiN reaches the ocular tissues within a few 
minutes after intravenous injection. 

2. After a large dose of penicillin ig administered 
intravenously, it appears in the ocular tissues listed 
in decreasing order of concentration as follows : extra- 
ocular muscles, sclera, conjunctiva, blood, tears, 
chorioretinal layer, aqueous and vitreous humours, and 
cornea. It has never been detected in the crystalline 
lens. In this respect, the lens is similar to the cerebro- 
spinal fluid, brain, and nerve tissues. 

3. Local application of penicillin leads to a very 
high concentration of the drug in the tissues of the 
anterior segment of the globe. 

4. The following four ointments, in which the 

penetrability of penicillin was tested, are listed in the 
order m which they are clinically recommended : simple 
o^tment, oil-in-water emulsion, and lubricating jelly. 
The vanishing 1 2 3 4 5 * * * stearate type of a base, in which 
penicillin seems to have the greatest power of corneal 
penetration, is not recommended because of its possible 
damage to the corneal epithelium. However it may 
be used on the skin of the lids. 9 

5. Penicillin was found to be effective in the clinical 

treatment of acute and chronic infections of the lids 

conjunctiva and cornea produced by penicillin-sensitive 

organisms. 1 i } / 


(Prom the Lancet, ii, 9th December, 1944, p. 760) 

As penicillin becomes more generally available for 
infections which are not severe enough for treatment 
in hospital, the need for more manageable methods of 
administration becomes more apparent. In the Ser- 
vices gonorrhoea is not proving as amenable to sul- 
phonamide therapy as was hoped, and penicillin is 
replacing sulphonamide as the drug of choice, as well 
as being required for sulphonamide-resistant infections. 
The best results in gonorrhoea-have been obtained with 
a series of 5 to G injections of 20,000 units at three- 
hourly intervals. Obviously it would be advantageous 
to reduce the number of doses if the bacteriostatic 
effect of each dose could be continued longer than the 
customary 2 to 3 hours. We have already commented 
on the experimental use of p-amino-hippuric acid to 
delay excretion of penicillin, apparently by interfering 
with its passage through the cells of the renal tubule. 
Another likely method seemed to be the use of an 
oily excipient to delay absorption from the site of 
injection. Peanut and other vegetable oils and 
protamine zinc have been tried for this purpose, but 
were not veiy effective. Romansky and Rittman now 
report experiments with mixtures of peanut oil with 
beeswax, which has previously been used for prolonging 
the action of histamine and heparin, USP bleached 
beeswax was added to peanut oil in proportions from 
0.75 per cent to 6 per cent;. 2 to 3 c.cm. of the mixture 
was pipetted into an ampoule of purified penicillin 
powder, and the mixture was then shaken \ip with a 
few beads to ensure uniform dispersion of the drug. 
Preparations of this kind kept in the refrigerator, at 
room temperature, or in the incubator at 37 °C., 
retained their original potency - for 30 to 62 days. 
Initial experiments with rabbits showed that after an 
injection of 5,000 to 10,000 units of penicillin in 1 c.cm. 
of the oily fluid, an inhibitory level of penicillin was 
maintained in the blood for 6 to 12 hours compared 
with 2 hours for the same dose of penicillin in saline. 
Injections of 41,000 to 66,000 units of penicillin in' 2.0 
to 2.4 c.cm. of beeswax oil into three human volun- 
teers gave demonstrable blood levels for 6 to 7 hours 
and penicillin was present in the urine for 20 to 32 
hours after the injections. None of the patients com- 
plained of local pain or irritation. Because of these 
findings, 12 patients with gonorrhoea were given one 
dose of penicillin (unitage not stated) in beeswax oil 
and 11 of them were cured; 53 others were later cured 
by a single injection. Further data on this method 
of administration are promised and are obviously 
needed. 


Penicillin and Spiral Organisms 

(From the British Medical Journal, ii, 2nd December, 
1944, p. 729) 


Although penicillin and the sulphonamides cover 
much common ground, each has fields of activity in 
which the other takes no part. Perhaps the most 
important direction in which penicillin is of value 
while the sulphonamides have none is in the treat- 
ment of spirochetal > infections, using that word in 
its broader and less .legitimate sense. The place', of 
penicillin m the treatment of syphilis is now almost 

Wap d; +n f ° ng ' t ? rn ? results are satisfactory it may 
replace the arsemcals altogether, at least for the 

aSum7tt?,u thG disease. . It' would be rash to 
r fP lral . organisms will react in the 

hSw,,.? y ’ n ^ they include -a number of widely 
distinct, genera, but scattered items of information are 
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coming to hand which suggest that some degree of 
susceptibility to penicillin is a common property among 
many of them. The rapid disappearance of T. vincenti 
from the lesions of Vincent’s gingivitis reported by 
MacGregor and Long in this journal last week is one 
such piece of evidence from the clinical field. Others 
are so far experimental only: an effect on Sp. minus 
and on T. recurrentis, first reported by E, M. Laurie 
and H. 0. J. Collier, has been confirmed by F. R. 
Heilman and W. E. Herrell and by H. Eagle and 
H. J. Magnuson, respectively. The former authors 
found penicillin curative in experimental mouse infec- 
tions due to either Sp. minus or Strepto-bacillus 
moniliformis ; both forms of raLbite fever may there- 
fore prove amenable. Eagle and Magnuson, studying 
infection with T. novyi in rats and mice, found that, 
although 50 per cent of cures could be obtained with 
a dose of about 100,000 units per kg., 95 per cent 
cure called for 400,000 units per kg., a dose of which 
the equivalent in man is about 25,000,000 units. If 
all species of Treponema causing relapsing fever behave 
in this way, and if findings in mice prove applicable 
to man) penicillin is unlikely to displace arsenic for 
the treatment of this disease. 

Leptospiral infections must be regarded differently, 
because arsenic is ^ useless for them. Even should 
L . icterohcemorrhagice be only moderately susceptible 
to penicillin, the treatment of Weil’s disease should 
still be attempted, since there is no chemotherapeutic 
alternative. Some indications that this treatment may 
prove useful are to be found in two papers in our 
present issue. J. M. Alston and J. C. Broom began 
by determining the concentration of penicillin which 
would inhibit the growth of 9 strains of the organism 
in cultures; all were inhibited by 0.4 unit of penicillin 
in 3.5 ml. of medium — i.e. a concentration of just 
over 0.1 unit per ml. This is about five times the 
concentration necessary for preventing the growth of 
a normally sensitive staphylococcus, but the fivefold 
dilutions used do not enable an exact comparison to 
be made between the two organisms. The first thera- 
peutic test failed, evidently owing to^ infrequent 
dosage; in the second, penicillin was administered three 
times a day in .oil, with the result that 6 out of 7 
treated animals survived, the seventh dying apparently 
of some other cause, while 4 out of 8 controls died. 
These findings, although inconclusive owing to the 
small numbers of animals used, encourage further 
observations. In the patient with Weil’s disease des- 
cribed by V. Lloyd Hart, penicillin was given at too 
late a stage to judge its effect on the course of the 
disease, but may have contributed * to eliminating the 
organisms from the urine. So far as they go, these 
observations justify the clinical trial of penicillin in 
the treatment of Weil’s disease; early diagnosis and 
perhaps generous dosage will be necessary. 


Comparative Amoebacidal Activity of Phenyl 
Arsine Oxide (Mapharsen), Related 
Arsenicals and Other Agents 

By H. H. ANDERSON 
and 

T. T. K CHUAN 

(Abstracted from the American Journal of Tropical 
Medicine; Vol. XXIV, November 1944, p. 367) 

A study of the amoebacidal activity in vitro of 
mapharsen and seven other compounds and three 
known amoebacides is reported. Of the group of agents 
tested in vitro , mapharsen was most effective and killed 
E. histolytica in 1 to 20,000 to 1 to 30,000 dilution on 
48 hours of exposure. 2, 4-dihydroxyphenyIarsenic 
acid was effective in 1 to 8,000 dilutions against one 
strain of E. histolytica and N, N'-disodiumformalde- 
hyde bisulfite-3, 3-diamino-4, 4'-di(B-hydroxyethoxy) 
arsenobenzene in 1 to 3,000 dilution was effective 
against two other strains. Other drugs had no appre- 
ciable effect on amoeba in similar concentrations. 


Water-Soluble Vitamins in Sweat 

By F. SARGENT 
P. ROBINSON 
and 

R..E. JOHNSON 

(From the Journal of Biological Chemistry , Vol. CLUI, 
April 1944, p. 285. As abstracted in Bulletin of 
Hygiene, Vol. XIX, September 1944, p. 706) 

' From a review of the -work of those investigators 
who have employed the most specific methods as well 
as an acceptable technique in collecting and handling 
sweat, it is concluded that loss in the sweat is not a 
significant factor in depleting the body’s stores of 
water-soluble vitamins. Even under severe conditions, 
loss in the sweat is much less than excretion in the 
urine.’ . 


The Mode of Action of Sulphonamides 

X By R. J. HENRY 

(From the Bacteriological Reviews, Vol. Vn, Decem- 
ber 1943, p. 175. As abstracted in Bulletin of Hygiene , 
Vol. XIX, September 1944, p. 717) 

This review opens with a brief account of the 
theory of Woods and Fildes that eulphonamide acts by 
interference wdth the utilization of p-aminobenzoic 
acid (PABA) . * This theory is based on certain 
assumptions which have not as yet been proved and, 
furthermore . . . the observations leading to the main 
arguments presented for its support can be equally 
well explained on an entirely different basis, and in 
fact, in certain circumstances must be interpreted on 
a different basis. . . It is considered that sulphon- 
amides achieve their bacteriostatic action by direct 
inhibition of one or more enzymes, and in the final 
section of the review the theory is tentatively 
developed that sulphonamides inhibit cell division by 
a primary inhibition of one or more of the oxidation- 
reduction enzymes. 
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HABITS AND RELATION TO MALARIA OF THE ANOPHELINE 
MOSQUITOES OF INDIA AND THE FAR EAST 

The following is a summary of this article. 

The present article deals only with those species 
recorded in India and the Far East which have either 
been found naturally infected with malaria parasites 
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or have been suspected to be vectors of malaria on 
epidemiological grounds* 

-The area dealt with includes India, Burma, Thailand, 
Tndo-China, S. China, Formosa, the Andaman and 
Nicobar Islands, Malaya, the East Indian Archipelago, 
Northern Australia and certain of the S.-W. Pacific 
Islands. The East Indian Archipelago includes the 
x- Great Sunda Islands (Sumatra, Java, Borneo, Celebes, 
Banka, Billiton), the Little Sunda Islands (Bali, 
Lombok, Sunbawa, Flores, Sumba, Timor), the 
Moluccas, New Guinea and the Philippine Islands. The 
S.-W. Pacific Islands referred to are New Britain, New 
Ireland, the Admiralty Islands, the Solomon Islands 
and the New Hebrides. 

As a general rule the mosquitoes of the E. Indies 
may be differentiated into Asiatic and Australian 
forms, the line of demarcation passing between Celebes 
and the Moluccas to the north and between Roma 
and Damar Islands to the south. This rule is not 
however absolute, for bancrojii^ a typically Australian 
species, has recently been reported on the west coast 
of Celebes. 

More than 100 species or varieties of Anopheles have 
been described from these regions, but the majoritv 
have never been suspected to be malaria carriers, and 
only 42 are included in the present review. Of these. 
12 are classed as vectors of major importance and a 
further 16 of local importance in certain areas. The 
remaining 13 probably play little or no part in the 
transmission of malaria in nature. 

Among the species listed as vectors of major 
importance there are two groups which have partic- 
ularly affected the conduct of military operations 
during the present war : (i) the fluviatilis-minimus 

group which is responsible for the intense malaria 
prevailing throughout the foothill tracts of India and 
the northern sector of the Far East from Burma to 
o. China, and (tt) punctulalus and its variety 
molucceims which play a similar role in New Guinea 
ana the b.-U . Pacific Islands wherever the disease is 


Li the following three articles the author's summarv 
or abstract is given. 

Problems renting to malaria control in deltaic 
Bengal 

Tr,flnr-J? h ' hp $ mC !} S u • is t ! lc Primary transmitter of 
malana m the deltaic region of Bengal (excluding the 
estuanne zone). Tins is the only species that has 

a?ea S1Et fr f b f n ° bse g e< ? “Orally infected in this 
?' rab;s .?/. infection have been recorded even 

under static conditions and its prevalence n 

P T he\T elatl '°? ™ th . local malarial 0 endefety. 
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inhibitor influence of the growth of Eichhornia on 
the breeding of A. pliilippin ensis has been experi- 
mentalh" demonstrated, and appears to be due to the 
shading out of the tjqpe of algal growth that forms 
the main food of the larva. 

The occurrence of certain forms of green algae that 
constitute the main food of the. larva, favours the 
development of the larva. Certain other algse, such 
as Microcystis aeruginosa and Euglena, are unfavour- 
able for the breeding of A . philippin ensis. 

The depth of the water table during the breeding 
season of A. philippinensis has a considerable influence 
on the prevalence of this species. In the deltaic 
region, areas with a high water table during the 
rainy season have a low prevalence of A. philipp in ensis. 
Areas with comparatively lower water tables show an 
increasing incidence of this mosquito. 

Malaria control measures in the deltaic region should 
be directed primarily against A. philippinemis by the 
following methods : — 

(0 Insecticidal spraying of dwelling rooms. 

0?) Control of breeding in ponds and other large 
water collections by (a) complete removal of 
all forms of aquatic vegetation, or (6) by 
stocking the water collections with water- 
hydcinth so as to form a complete covering 
over the water surface. 

(in) Raising the water table through irrigation or by 
other methods. 


-r j 

* r0TI ! September to November, when the gonotrophic 
cle takes 48 hours m the laboratory, wild-caught 
female A. flumahhs from houses in N. Kanara Dis • 
£ff Yn fle th f Proportion of 10 of Class B (freshly 
fed) to 35 of Classes C and D (partiallv-dige=4ed 
blood and partially-developed ova). From December 

in the'hhm T ,Cn g° not rophic cycle takes 72 hours 
to Jab °ratoJ3% these proportions are 10 of Class B 
to 5.4 of Class C and 4.1 of Class D. From these 
observations it is concluded that about 60 per cent of 
mosquitoes leave indoor for outdoor shelters in the 
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Laboratory study on the larvicidai, action of a 

MINERAL OIL LAHVICIDE WlTn SOME OBSERVATIONS ON THE 
PROBABLE EFFECT OF FIELD CONDITIONS 


The maximum effect of a 10 m film of a sample of 
a proprietary larvicide (Larvicide A) was exerted in 
10 minutes at 31°C., when the percentage of larvir. 
killed, 24 hours after removal from the oil, was 87 per 
cent. A film 15m thick effected approximately the 
same kill in 5 minutes. 

Films 5m thick of two fresh samples of the 
proprietary larvicides (Larvicides A and B) had appre- 
ciably the same toxicity when larvae were exposed 
to their action for 5 minutes. But with 10m films and 
an exposure of 10 minutes the toxicity of Larvicide A 
was higher than that of B. 

A minimum thickness of 15m is of practical 
importance, because larvae caught in such a film are 
unable to leave it. f 

The mortality of larvae increased with rising tem- 
peratures. It is possible that with 5m and 10m films of 
Larvicide A the increase may be of the order of 
5 per cent for each degree rise in temperature. 

Exposure of films of mineral oils to the atmosphere 
for periods of 30 minutes and over, or fresh films to 
the action of wind or agitation of the water surface, 
lowered the toxicity possibly by the loss of some of 
the volatile elements. 

Films of oil became viscous with age and lost their 
penetrative power. A high water temperature partly 
compensated for this depending on the age of the 
film. . 

In the field this loss of toxicity and penetrative 
power are important factors, as the same larvicide has 
to be used in many different situation. 


In the following two articles the abstracts made by 
the Editor, Journal oj the Malaria Institute oj India , 
are given below : — 

Observations upon the epidemiology of malaria in 
Ceylon 

Regional epidemics of varying intensity occur at 
intervals of approximately 4 to G years. The drying 
up of river beds as the result of defective rainfall 
with the consequent production of pools suitable for 
the breeding of A. culicifades , the sole mosquito carrier 
of any importance in the island, favour the production 
of epidemics in the Wet and Intermediate Zones. In 
the Dry Zone, excessive rainfall leading, to the forma- 
lion of large numbers of surface pools favours a rise 
in malarial incidence. Floods play a part in the 
causation of epidemics in the Dry Zone, but not in 
Hu* Wot and Intermediate Zones, Epidemics occur in 
Ihe Wet and Intermediate Zones chiefly * during the 
periods April to June and October to December, and 
in the Dry Zone from October to February. 

The Wet Zone is regarded as healthy, but liable 
to regional epidemics : the Intermediate Zone is for 
the' most part moderately to highly malarious and is 
also liable to epidemics: whilst in the Dry Zone 
conditions are largely hyperendemic, and it is not sub- 
ject to the violent outbreaks which are prone to occur 
in the other two regions. . T , 

The high spleen rates recorded throughout the island 
in 1936 represent the effects ' of the great # regional 
epidemic of 1934-35. In the Dry Zone provinces the 
rates have continued at a high level, whilst m the 
Intermediate and Wet Zones the figures, after respond- 
ing to the epidemics of 1934 and 1939, began to recede 
towards their former level after a lapse of 1 or 2 years. 

Notable features regarding the parasite rates were 
their rapid regression to a low level when the epi- 
demics subsided, the low figures recorded in the hyper- 
endemic zone during the months of February and 
March, and the independent behaviour of parasite rates 
in relation to spleen rates in certain areas at. varying 

Pe p 0C 5w* and P. falciparum are equally prevalent ‘in 
the Wet Zone. P. jaldparum is the more frequently 
encountered in the Intermediate Zone, whilst, 


P. malaria) is the predominant parasite in the Dry 
Zone. 

Death rates and birth rates return to normal within 
2 years following a major epidemic, and Infantile 
mortality rates do so within one year. Every rise 
recorded in the. incidence of deaths from puerperal 
convulsions, has been shown to be the effect of malarial 
outbreaks. 

In spite of intensive study of the various factors 
involved, no method of forecasting malaria epidemics 
in Ceylon with any degree of precision has as yet 
been evolved. 

Malaria in the Jharia Mining Settlement, Bihar. 

Parts II, III and IV 

These parts give an account of investigations carried 
out up to 1943 on the local anopheline fauna, epi- 
demiology of malaria and the effect of control 
measures adopted. 

As the result of over 13,000 mosquito dissections, 
A. fluviatilis has been incriminated ns the principal 
carrier of malaria. A , slephensi is rated as a vector of 
secondary importance, whilst A . annularis appeal's to 
be the sole carrier in the south-eastern' corner of the 
settlement, where the physical features approximate 
those obtaining in deltaic Bengal, d. pallidus and 
A. cidicijacics appear to he relatively unimportant, 
though chance infections of both these species have 
been encountered in localities where they are 
particularly abundant. 

Adults of A . fluviatilis have been found almost 
exclusively in human dwellings, A. stephensi and 
A. pallidus in about equal numbers in human dwellings 
and in cattleshods, whilst A. annularis and A. culici - 
jacics appear to prefer cattleshods as daytime resting 
places. ' 

Seasonal malaria epidemics occur during the 
monsoon period (July to. October). As a result of 
over 10,000 blood examinations, P, falciparum has 
proved to be the most prevalent parasite (54 per 
cent) as compared with P. vivax (35 per cent) and 
P. malaria) ( 6.8 per cent). 

The control measures adopted are claimed to have 
resulted in a considerable reduction of the malaria- 
rate in those collieries where they have been carried 
out. 

It has been observed that the period of minimum 
larval output of all the five species of mosquito in 
which natural infections of malaria have been 
encountered coincides with the height of the malaria 
transmission season. This is held to indicate that 
anti-adult measures are most likely to bo effective 
at this period, whilst particular attention should be 
concentrated on antilarval measures before, and if 
necessary after, the peak period of transmission. 


Reviews 


MINOR SURGERY.— Edited by Sir Humphry 
Rolleston, B.T., G.C.V.O., K.C.B., M.D., F.R.C.P., 
and Alan Moncrleff, M.D., F.R.C.P. Publishers : 
Eyre and Spottlswoode (Publishers) Ltd., 
London. 1943. Price, 16s. net. 

Tins handbook belongs to the series of the 1 Practi- 
tioner handbooks' brought out by these distinguished 
editors. It contains 18 chapters on the following topics 
written by reputed authorities : Minor wounds, 
sprains, the feet, the hand, the mouth, the nose and 
throat, the ear, the eye, bursa: and ganglia, some 
benign tumours and cysts, skin infections, the rectum, 
the genito-urinary system, non-operative treatment of 
hernia, varicose veins and phlebitis, gynaecology, 
childhood, anaesthesia and analgesia. Each chapter is 
roughly 8 pages and provides a valuable and authorita- 
tive- guide. 
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This is not a book on surgical handicraft, such as 
dressers in surgical wards possess. But the whole sub- 
ject of minor surgery, including the specialties, is ade- 
quately covered as regards general principles. Although 
the treatment of some conditions is dealt with in 
detail, considerable attention is given to aetiology and 
pathology and to methods of prevention. The treat- 
ment of fractures and certain details of treatment, e.g. 
those concerned with the injection of varicose veins, 
etc., which have been included in other booklets of 
the series are not dealt with here. There are also 30 
useful illustrations. The book may be a useful guide 
to the general practitioner and the hospital resident. 

R. N. C. 

MASS MINIATURE RADIOGRAPHY OF CIVILIANS 
FOR THE DETECTION OF PULMONARY TUBER- 
CULOSIS, (London : H. M. Stationery Office, 
Price, 3s. net.) 

Since the outbreak of war, miniature radiography of 
the chest on a large scale has made great strides both 
in Britain and in the U.S.A. for detection of symp- 
tomless or latent pulmonary tuberculosis, but most of 
the work of this type was at first confined to the 
services. In 1941, in view of the increasing incidence 
of tuberculosis in war time, the Medical Research 
Council appointed a committee of enquiry, and next 
year this committee issued a report, one of its proposals 
being for the controlled use of mass radiography 
among the civilian population. There was also a 
recommendation for the conduct of a survey for re- 
search purposes on a few selected civilian population 
groups, and the result of these investigations is 
embodied in the present report which is divided into 
two parts. Part I is a guide to the administration 
and technique of civilian mass radiography, accom- 
panied by a good many illustrations. Part II contains 
the statistical results of the survey which covered 
over 23,000 persons, male and female, the examinations 
being entirely voluntary. 

The incidence of tuberculosis in these persons as 
revealed by radiography, the bacteriological results of 
the survey, the symptoms of the patients who were 
found out and their bearing on the value of the 
method, and the associated problems are discussed. 
The report is a valuable one, and obviously much time 
and care have been spent by its authors not only in 
establishing standard methods and procedures, but also 
in exhaustive analyses of the information obtained. 

' R. N. C. 


SYNOPSIS OF MEDICINE. — By Sin Henry Tidy. 

Eighth Edition. 1945. John Wright and Sons, 

Limited, Bristol. Pp. xx plus 1215. Price, 30s. 

In spite of war-time difficulties this edition has come 
out with numerous changes in the text, thus bringing 
it up to date and at the same time keeping its useful- 
ness to both students and practitioners for revision 
as well as for reference. Recent advances in treatment 
have been included, but not the penicillin therapy, 
for,^ as the author explains in the preface, * knowJedge 
of its action is still advancing rapidly, and it has been 
considered wiser to omit such incomplete and ephe- 
meral references as would alone have been possible 
at the time of revision 1 . We wish to make one or 
two comments. Thymol is hardly now used in 'the 
treatment of ankylostomiasis while much more effective 
therapy than x-rays and CCk snow is available for 
oriental sore. 

R. N. C. 


RECENT ADVANCES IN THERAPEUTICS (PARTS I 
AND II).— By J. R. Goyal, M.B., B.S. Second 
Edition. 1844. Pp. 346. Published by the 
author from Mission Church Road. Delhi 
Price, Rs. 6-8-0. 


.. 7®?. edition of this useful handbook was pub- 
Ushed m 1941 and was reviewed in this journal. Some 
ot the suggestions given m our review of that edition 
have been incorporated m this edition. Moreover this 


edition incorporates the advances 
since then and the subject is 
elaborate^ and extensively than 
paper difficulties. 


made in the subject 
dealt with more 
befor^, in spite of 
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TEXTBOOK ON DIETETICS. — By L. S, P. 
Davidson, B.A. (Cantab.), M.D, (Edin.), F.R.C.P, 
(Edin. and Lond.), F.R.S.E., and I. A. Anderson, 
M.B. Ch.B. (Aberd.). Hamish Hamilton Medical 
Books, London. Pp. xvlll plus 324. Price, 10s. 6d. 


This is a very practical book, and is strongly recom- 
mended to practitioners to whom nowadays a book 
on dietetics is a necessity. The work is divided into 
five parts; the first portion deals with the principles 
of nutrition based on recent experimental and clinical 
studies and stated in clear and concise language. The 
*mext section deals with the problems of diet in child- 
hood, in pregnancy and lactation and in athletic 
training; and it also includes a chapter on diet in 
war time. The larger section of the book^ gives a full 
account of the dietetic treatment of various diseases 
with appropriate, though brief, references to other 
therapeutic measures as well. In the last part of the 
book are given tables, recipes and diet sheets which 
include many duplicates designed to meet the needs 
of both poor and well-to-do patients. The authors 
give only established facts that are of practical 
importance in the choice of diet in both health and 
disease, and we feel sure that the practitioners will 
find the book a reliable guide in dietetic treatment. 


R. N. C. 


BROIWPTON HOSPITAL REPORT, VOL. XII, 1943 

Six out of the thirteen papers in this volume are 
on subjects connected with tuberculosis. Margaret 
Macpherson records the team-research work on child- 
hood infection and its relation to adolescent and 
adult pulmonary tuberculosis, carried out in the hos- 
pital during the last fourteen years. The operation of 
extrafascial apicolysis with thoracoplasty is described 
in a long article by C. Price Thomas and W. P. 
Cleland; it is claimed that this at present is the best 
method for closing apical pulmonary cavities for which 
simpler forms of relaxation therapy are not applicable 
or have failed. Ih the next paper, the same authors 
report the results of thoracoplasty in a series of 120 
cases. For tuberculous empyema, R. C. Brock 
advocates thoracoplasty unless there is an immediate 
response to conservative measures such as aspiration 
and lavage. W. D. W. Brooks discusses the place of 
miniature radiography in the diagnosis of diseases of 
the chest, quoting extensively from the Royal Navy 
figures to show the incidence of pulmonary tuber- 
culosis as well as non-tube rculous intra thoracic dis- 
orders, while R. C. Wingfield has an article on the 
control of tuberculous infection. Then there are 
papers on traumatic hemothorax (A. Tudor Edwards) 
on the use of silver nitrate in the production of aseptic 
obliterative pleuritis (R. C. Brock) and on a study of 
the bronchi (A. F. Foster-Carter) which is a sequel 
to a previously published paper on the same subject, 
JNext we come to a subject of more general interest, viz 
dhe health of the doctor, in which A. Hope Gose 
discusses the causes of ill-health and death among 
doctors. Finally, there are three articles on interest- 
mg cases (1) a rare tumour of the lungs—* alveolar 
cell tumour (Clifford Hoyle and J. V. Dacie) with 
symptoms like those of disseminated focal broncho- 
pneumonia. (2) A case of haemoptysis ’ (Clifford 
H orfewdN.S. Barrett) in, a girl of 17, in whom 
full investigations revealed nothing beyond some 

wSr'no ie of l T r P* ° f the ri S ht W ^hich was 
nowever not of the type or extent to account satis- 
factorily for symptoms. As the bleeding was assuming 
alarming proportions , the upper and middle lobes of 

g® r e Tem ° Ved V bufe ifc stiU continued The 

diagnosis however, now became clear, and the source 
of the blood was traced to a place outSde the W 

iLdV h Ma?sM Davidson, R. C. Brock and 

y Marshali) > the prominent symptoms were 
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cough, sputum and hemoptysis. The diagnosis sug- 
gested was either chronic abscess or else new growth, 
probably carcinoma, and the right lung was removed 
at operation. The autopsy findings are discussed and 
comment is made on the difficulties that may be 
experienced in such cases. 

R. N. C. 

MEDICAL RESEARCH COUNCIL, INDUSTRIAL 
HEALTH RESEARCH BOARD. REPORT NO. 86. 

A STUDY OF CERTIFIED SICKNESS ABSENCE 
AMONG WOMEN IN INDUSTRY. — By S. Wyatt. 
HIs Majesty’s Stationery Office, London. 1945. 1 

Price, 9d. 

One of the causes of decreased production in a ^ 
factory is the absence of its workers due to sickness. 
There is a tendency to regard such absence as unavoid- 
able, but a proportion of it can be reduced as shown 
by the facts that it is much lower in some factories 
than *in others doing the same kind of work, that it 
varies with the hours and conditions of work, and 
that it is usually ^educed by efficient medical and ! 
welfare services. The problem is, of course, also | 
related to the wide background of diet, housing, trans- J 
port, leisure and other specific factors. Before any 
steps can, however, be taken to reduce absence due 
to sickness, it is necessary to> have accurate informa- 
tion on the amount, nature and causes of this type 
-of absence, but this is by no means an easy task. 
An enquiry was therefore started by the Industrial 
Health Research Board of the Medical Research 
Council, its scope being limited to certified sickness 
of two or more days among women in factories where 
the records were reasonably accurate and complete. 
The result of this investigation is given in the present 
report which is based on a statistical study of the 
records of about 20,000 women employed in five 
munition factories during the last 6 months of 1942. 
The sickness absence in this group amounted to 7.8 per 
cent of the total number of days in this period, the 
respiratory, digestive and functional nervous disorders 
being the predominant causes. Married women, age 
groups of 30 to 50 and 1 productive 1 workers had more 
alDsences, while those with clerical duties had the 
least. The percentage of women who had no sickness 
absence during the period was 45.3. Although the 
results of this investigation do not give us a complete 
picture of the causes 'of sickness absence in industry, 
they illustrate the importance of keeping accurate 
sickness records and the value of such records as an 
index of industrial health and also as an aid to the 
study of industrial diseases. 

MEDICAL RESEARCH COUNCIL, INDUSTRIAL 
HEALTH RESEARCH BOARD. REPORT NO. 87. 
THE RELATION BETWEEN ILLUMINATION AND 
VISUAL EFFICIENCY— THE EFFECT OF 

BRIGHTNESS CONTRAST.— By H. C. Weston. 
Pp. 35. Published by His Majesty’s Stationery 
• Office, London. 1945. Price, 9d. net. 

Facility with which objects can be seen depends' 
up on -certain- characteristics- such 'as their size, contrast 
and brightness, • and upon the degre'e of illumination 
they -receive. • A. W. Beuttell had suggested *a method- 
for determining ’the degree of -illumination required for 
th'e efficient performance of any ‘kind of work involving 
visual discrimination, and is based .on , the proposition 
tliat if the relationship - could be ascertained between 
these characteristics for satisfactory- visibility, then 
the illumination suitable for the performance ought 
to be capable, of computation. The first report 
describing the relationship between illumination and 
size of object, was published some years ago. The 
present one describes two investigations to test the 
value of Beutt ell’s method and. deals with the relation- 
ship : between- illumination" and the contrast . of 
brighteess: ' - c.;..-. 


\ 

Abstracts from Reports 


LONDON SCHOOL OF HYGIENE AND TROPICAL 
MEDICINE. REPORT FOR 1943-44 

It is now five years since normal teaching and 
research of the School came to an end; yet, despite 
war-time difficulties, it is gratifying to note that a 
good deal of useful work was done during the year, 
for which Professor Greenwood, the acting Dean, 
deserves credit, as he had to manage with many 
members of the staff absent on war service. 

Seven special courses on tropical medicine and 
parasitology were held, which were attended by nearly 
500 service medical officers. In addition, special 
courses including two week-end courses in industrial 
health were arranged. It was however not possible 
to conduct any clinical instruction on tropical medicine 
in hospital as beds had to be kept clear for air-raid 
casualties. 

Dr. Buckley completed his work on onchocerciasis in 
East Africa while Dr. David concluded his researches 
on fumigants for lice ; ..this work has now been pub- 
lished. Work with DDT has been carried out by 
several workers. Dr. Bracy is engaged in formulating 
a mosquito spray containing DDT. Mr. Musgrave has 
developed the impregnation of clothing with it as a 
measure of protection against the louse. The remark- 
able thing is that such clothing continues to kill lice 
in spite of being washed repeatedly. 

Other activities included studies on penicillin, 
statistical work for several M.R.C. committees and 
research on industrial physiology. The branches of the 
Ross Institute in India and Ceylon have continued 
their . anti-malarial work during the j^ear as far as 
permitted by war conditions. The Institute of Agri- 
cultural Parasitology with Professor R. T. Leiper as its 
director, has been occupied during the year mainly 
with problems of helminth disease in plants'of economic 
importance. 

An outstanding event of the year was the election 
of Professor J. M. Mackintosh to the University Chair 
of Public Health vice Sir William Jameson. Professor 
Ryle and Professor Parry were appointed to fill. two 
vacancies on the Board of Management. There are 
several vacancies in the School which are expected to 
be filled in near future. 

THE SALVATION .ARMY EMERY HOSPITAL 
AND TUBERCULOSIS HOSPITAL, 1943-44 

This is an interesting report. Instead of being 
loaded with a mass of statistics, as is usual in reports 
of this kind, it says something about the influence of 
ignorance and poverty on patients and how these add., 
to the doctor’s difficulties in handling them. Am eye' 
may be lost if immediate action is not taken, but 
the patient postpones it, as there is a wedding in the: 
famity. A little baby is brought with dysentery; the. 
doctor pleads with the parents to admit it. 4 No, it is 
only teething. If we stay, who will look after the. 
buffalo?’ Blindness in young children is“not Uncom-' 
mon, as owing to increased prices they 'are unable to" 
get food containing fat soluble.' .vitamins, There’ is. ah 
everrin creasing* readiness to submit" to opera tioU,;../. the 
surgical obsessions of ’the “Westy* tonsils" 'and appendix;, 
have .-invaded- India, and the diagnosis is ^‘frequently 
announced by the patient beforehand \ 

Patients come from long distances, and the number 
of outpatients may vary from 250 to 500. The hospital 
has 156 beds, but the average* inpatient accommodation 
rarely falls below 200. There are 6 doctors, 13 trained 
nurses and 38 student nurses. A second operation 
theatre and a children’s ward have been constructed, 
and additions made to the nurses’ home and private, 
rooms. The hospital is certainly popular, and - .the 
management is jucky in having the help of- disinter-', 
ested workers like Mr. B. Hr Patel who- collected- 
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Rs. 18,306 from his friends, and Khan Bahadur It A. 
Malek who presented an ambulance car. The report 
contains short clinical notes on sprue, pellagra and 
tropical macrocytic anosmia. 

The tuberculosis hospital with three wards of 12 beds 
in each and five private rooms was opened in 1941. 
It is always full. Tuberculosis is said to be the ‘most 
malignant disease in Gujarat \ 


Correspondence 


‘On hypodermic solution of sidphaic of qninine.~By 
Assistant ’ Apothecary William Hamilton, acting- 
assistant to the professor of chemistry, Madras Medical 
College/ 

f The following are the proportions ^ which yield a 
solution suitable for hypodermic injection — 

Quinia sulphate # . . . . 10 grains 

Diluted hydrochloric acid .. 8,5 minims 

Water .. . . .. 10 minims * 

K. A. SHAH, 

Ranchhodlal Disbensary, 

Ahmedabad, 

6 ih May , 1945. 


GUINEA-PIG INOCULATION IN THE DIAGNOSIS 
OF TUBERCULOSIS 


Sir, — I n his paper C. B. Dhurandhar ( Indian Journ. 
Med. Res,, 29 , 3rd July, 1941) has detailed a very 
useful piece of work, and the attention of many has 
been drawn to it. Should the suggestion in the paper 
by Dhurandhar be accepted the outlook of the diag- 
nostic method is bound to change. 

In fact many laboratory workers will recollect a 
circular asking for results of guinea-pig inoculation in 
their respective laboratories. From my laboratory, 
prior to. 1942, I could find no positive result of inocula- 
tion recorded. The number of examinations were far 
too few, extending over many years, and no record 
of the method adopted and the accurate detail of 
technique, nor the clinical picture is available. I took 
up this question soon after receipt of the circular. The 
type of case selected was the one with persistent pleural 
effusion and the method adopted was briefly as 
follows *. 


Three c.cm. of 3 per cent citrate in saline was put up 
in 2 ounce McCartney bottles. The bottles were 
sterilized. Fluid was directly received into the bottle. 
When material was sufficient, part of it was used for 
direct examination; there was no positive result. 
Depending on the dilution, 5 to 7.5 c.cm. was injected 
intraperit one ally into guinea-pigs. ^ A preliminary set 
of animals used to find out the suitable period showed 
that infection failed to occur at the end of 4 weeks. 
Number of the tests has been six, the control animals 
showing positive infection at the end of 6 weeks. The 
results are that out of 8 cases, 6 were positive and 
2 negative. I hare been unable to do parallel culture. 

In November 1944 I happened to mention this at a 
meeting of teaching pathologists in Bombay. As a 
result of the discussion I undertook to inoculate guinea- 
pigs with known number of organisms from a strain 
kindly lent by Professor R. G. Dhayagude of the 
u. College. The culture was emulsified, and the 
emulsion m concentration of 1,000 organisms per c.cm. 
was prepared. Animals were inoculated with 1 c cm * 

C 'wn’ le ‘ the ( .™ b «„°f Organisms being’ 
1,000, 500, 250, respectively. All • animals showed 
tubercles m the spleen at the end of 8 weeks. The 
lesions were scraped and tubercle bacilli demonstrated 
My experiments have been few, yet the results are 

thi^nrSr! en n7 h • *3. wa ”' ant a re-examination of 

m l tu i Dhurandhar has used the subcutaneous 
thinb tw fw t hlS m 7 est 'S atl °ns. I am inclined to 
I nit nSf/f mtrapentoneal route is the better one 
1 am not in a position to comment on the question of 
susceptibility or otherwise of different strains of.-guinea- 

P. V. GHARPURE; 

District. Laboratory, *m JO r, 

Bombay. 


hypodermic solution of sulphate of 

v^UININE 

fcrsss'sass g*?* «*•? fi 


Service Notes 


Appointments and Transfers 


LrEUTENANT-CoBONEE A. K. SAHIBZADA, O.B.E., 
Assistant Director-General, Indian Medical Service 
(Recruitment), is appointed to officiate as' Deputy 
Director-General, Indian Medical Sendee, with effect 
from the 27th December, 1944, vice Colonel S. L. 
Bhatia, m.c., i.m.s., deputed ex-India. 

Major H. B. Wright, Deputy Assistant Director- 
General '(M.S.), Medical Store Depot, Calcutta, is 
transferred as Deputy Assistant Director-General 
(M.S.), Medical Store Depot, Madras, with effect from 
the afternoon of 22nd March, 1945. 

Major W. T. Taylor, Deputy Assistant Director- 
General (M.S.), Medical Store Depot, Madras, is 
as Deputy Assistant Director-General 
(M.h.), Medical Store Depot, Bombay, with effect from 
the afternoon of the 6th April, 1945. 

Captain D. H. Harrison, an officiating Agency Suv- 
P os ted as Civil Surgeon,. Zhob/Loralai. with 
effect from the forenoon of the 27th February, 1945. 


Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Corps 


( Emergency Commissions) 

To be Captains 

J. L. Jogota. Dated 19th December, 1944. 
S- Ghosh. Dated 20th January, 1945. 

Allied Saldanha. Dated 2nd. February,. 1945. 


3rd April, 1943 

A. J. E Bradfield. S. H. Barker. 

Arsene Lazare. D. M. Gomez. 

Robert Henry Baker. Dated 25th July, 1944 
Satyendra Singh. Dated 16th September, 1944. 
Gora Chand Dhar. Dated 7th November 1944 


16th January, 1945 
Basil William John Ince. 

Desmond Andrew William Nugent. 




H. L. Dntta. .. . .. 

Mahalingamoorthy Nataraian. ' 
Govmdappa 'Venkataswamy, * 

~ 19th- January, 1945' 

G. D. Dhavle. 

Ramamritham Tyagarajan. 
Mohamed Abdul • Jameel 
Durairaja Ayyar Lakshmanan 
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S. S. Dighe. Dated 21st January, 1045. 

Arepally Sri Ramnmoorty. Dated 21st. January, 1045. 
Peter Ian Atkinson. Dated 10th February, 1045. 


Indian Medical Service — Seconded to the Indian 
Army Medical Coups 
( Emergency Commissions) 

(Women’s Branch) 

To be Lieutenants 

(Miss) Saraswati Mitra. Dated 1st February, 1945. 
The undermentioned officers of the Indian Medical 
Service (Emergency Commission) revert, fvom Indian 
Army Medical Corps and are seconded for service with 
the Royal Indian Naval Volunteer Reserve : — 

0th March, 1045 
Lieutenant Ch. Molul. Anwar. 

Lieutenant K. S. Isnr. 

Lieutenant K, A. Malik. 

Lieutenant P. C. Bhoil. 

Lieutenant M. P. Bballa. 

Lieutenant A. Nazami. 

Jn’eutenant A. Jayacharidm. 


Promotions 

The undermentioned Indian Medical Service Officer 
is advanced to the list of special selected Lieutenant- 
Colonels : — 

Lieutenant-Colonel A. S. Fry, c.i.e. Dated 25th 
August, 1944. 

Indian Medical Service 
Captain to be Major 
D. P. Nath. Dated 21st November, 1039. 

Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Conrs 
(Emergency Commission) ' 

Captains to be Majors 

V. P. Patel. Dated 1st September, 1044. 

D. J. Shroff. Dated 1st February. 1045, 

O. J. S. Macdonald. Dated 6th February, 1945. 

W. G. Aranha. Dated 14th February, 1045. 

R. Rajagopalan., Dated 26th February, 1045. 

1st March, 1945 

P. G. Rau. J. R. Sen. 

S. L. Rikhyc. 

M, K. K. Menon. Dated 3rd March, 1945. 

V. R. K a math. Dated 10th March, 1945. 

T. IC. Narayanan, Dated 15th March, 1045. 

S. C, Ray. Dated 29tb March, 1045. 

Lieutenants to be Captains 


S. Singh. Dated 7th December, 1044. 

J. Chandra. Dated 14th March, 1045. 

15th March. 1945 

A. K. Basil. S. K. Basu. 

S. C. Sarkhel. 

R. B. Rawat. Dated 16th March, 1945. 


24th March, 1945 

G. Crosse. G. Y. Perry. 

(General Service) 

Balakrishna Naiv. Dated 3rd October, 1043. 

S. S. Grewal. Dated 28th February, 1944. 

B. B. Sarkar. Dated 21st, April, 1044. 

J. N. Dutto. Dated 16th July, 1044. 

19th October, 1944 

U. N. ChakrabortjL R. G. Thadani. 

M. L. Ghate. Dated 11th January, 1045. 

(Within Indian Limits) 

3rd April, 1944 

A. J. E. Brafield. - S. H. Barker. 

D. M. Gomez. 

Sant Singh. Dated 11th January, 1945. 

Indian Medical Service— Seconded to the Indian 
Army Medical Corps 
(Emergency Commission ) 

(Women’s Branch) 

Lieutenants to be Captains 

16th October, 1043 

(Miss) G. E. L. Cummins. 

(Mrs.) M. S. Austin (Nee Garden). 


(Miss) A. Dowds. Dated 15th January, 1044, 

(Miss) R. S. McGowan. Dated 14th February, 1044. 

(Miss) D. J. Ball. Dated 1st June, 1044. 

15th August, 1944 

(Mrs.) »S. M. L. Howell Roberts. 

(Miss) R. L. McCulIy. 

21st September, 1044 

(Miss) C. T. Howat. (Miss) F. G. Danson. 

Retirement 

Lieutenant-Colonel S. L. Putney. Dated 8th Feb- 
ruary, 1045. 

Relinquishments 

w Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
(Emergency Commissions) 

Captain George Ilenry Durairaj, on grounds of ill 
health, and is granted the honorary rank of Captain. 
Dated 11th February, 1045. 

Captain Pisipati Venkatnavayan, 24th February, 1945, 
on grounds of. ill health, and is granted the honorary 
rank of Captain. 

Captain A. Babu Rau, on grounds of ill health, 2nd 
March, 1945, and is granted the honorary rank of 
Captain. 

Captain Mohamed Amin, 6th March, 1945, on 
grounds of ill health, and is granted the honorary rank 
of Captain. 

Major S. V. Velankar, on grounds of ill health, and 
is granted the honorary rank of Major. Dated 11th 
April, 1045. 

Captain Muddassir Khan, on grounds of ill health, 
and is granted the honorary rank of Captain. Dated 
11th April, 1045. 


Publishers’ Notice 


Scientific Articles and ? Notes of interest to the pro- 
fession in India are solicited. Contributors of Original 
Articles are entitled to receive 25 reprints gratis; 
additional reprints can be obtained on payment. No 
reprints will be supplied unless contributors ask_ jor 
i them at the time oj submitting their manuscripts. 

K The preparation of reprints entails rearranging the 
' type, so that there is often a delay of a month or more, 
after the publication of the Gazette , before the reprints 
are ready. If reprints are not received within two 
months of publication of the Gazette, contributors 
should write to the Publishers. 

Papers and articles forwarded for publication are 
understood to be offered to The Indian Medical Gazette 
alone, and any breach of this rule will be followed by 
non-publication. When any such article appears in The 
Indian Medical _ Gazette , the copyright automatically 
becomes the joint property of the author or authors 
and of the publishers. 

Communications on Editorial Matters. Articles, 
Letters and Books for Review should be addressed to 
' The Editor, The Indian Medical Gazette, c/o The 
Calcutta School of Tropical Medicine, Central Avenue, 
Calcutta. 

Communications for the Publishers relating to Sub- 
scriptions and Advertisements should be addressed to 
The Publishers, The Indian Medical Gazette, P. O. 
Box No. 54, Calcutta. 

Annual Subscnplion to 1 The Indian Medical Gazette \ 
Rs. 16 including postage / in India. Rs. 10-8 including 
postage, abroad. Single copies Re, 1-8 each. Back 
numbers (if available) for the previous year Rs. 2-8 
each, and all other back numbers Rs. 5 each. 

The Editors of The Indian Medical Gazette cannot 
advise correspondents with regard to prescriptions, 
.diagnosis, etc., nor can they recommend individual 
practitioners by name, as any such action would 
constitute a breach of professional etiquette, 
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Original Articles ' 

UNCOMMON ETIOLOGICAL FACTORS 
IN PATHOLOGICAL CONDITIONS 
OF THE GALL-BLADDER 

By V. M. KAIKINI, b.a., f.r.c.s. (Edin.) 

King Edward Memorial Hospital, Bombay 

The majority of the pathological conditions 
of the gall-bladder are du e to infl ammation 

w i tb nr w it, h o u t the prese nce of stones in it. 

The inflammation in cholecystitis is in tra-m ural, 
and this fact has to be taken into consideration 
before a course of treatment is thought of. The 
presence of inflammation naturally means that 
infection by some organism has occurred. 
There are however cases where organisms have 
been detected in the bile or gall-bladder, but 
the viscus is found to be normal to all intents 
and purposes. For instance, many patients with 
cholecystitis (about 30 per cent in my experi- 
ence) give a history of an attack of typhoid, but 
many of the so-called carriers of typhoid have 
been found to be completely tree from any 
symptoms which point to the existence of any 
lesion in the gall-bladder. The general opinion 
is that for a pathological condition of the gall- 
bladder to occur, there must be a previo us 
d ama ge to the viscus, on the top of which there 
is a superim position of i nfection by some 
specific organism. 

The most common factors in causing damage 
to the gall-bladder are metabo lic dis turbances 
and biliaryjstasis. Of these two, s tasi s plays 
the mo re impor tant role. In the majority of 
cases thi3is due to dysfunction of the vagus 
nerve or the inco-ordination between the vagus 
and ' the sympathetic, with disorganization of 
the duodenal reflex, resulting in obstruction to 
the flgw of bile from the gall-bladder. Many 
of the _ symptoms, e.g. nausea, vomiting and 
distension, according to Zollinger, can be dupli- 
cated by the inflation of a balloon in the 
duodenum. So these symptoms in cholecystitis 
are due to interference with the normal motor 
functions '-of the pylorus^ and the duodenum 
produced by reflexes arising in an inflamed gall- 
bladder. The presence of acid chyme in the 
duodenum not only causes a relaxation of the 
sphincter of Oddi but stimulates evacuation 
of the gall-bladder. When the acid is absent 
(due to dysfunction of the vagus) and the 
gall-bladder is lacking in tone, the stimulus may 
be inadequate to produce evacuation, which re- 
sults in disease of ' the viscus. This is the 
hypotpnicTaTe^oL gall-b ladder. ' In the hyper - 
tomctype, the stimulation of the vagus may be 
clue To ^duodenitis, appendicitis, spastic' colon 
pelvic diseases pregnancy, etc.; and spasm of 
of °*h occurs followed by stasis 
ot bile. The condition after some time dam- 
ages the gall-bladder and .prepares The ground 


for inflammation by infective organisms. The 
stimulation of the vagus is not only caused by 
the above diseases but also by the habits of 
the patients, such as irregularity in meals. These 
are the commonest etiological factors in the 
causation of the pathological conditions of the 
gall-bladder but below are quoted some uncom- 
mon ones, congenital or otherwise, which were 
found amongst 115 cases operated on by -me 
during the last few years. 

Case 1. Papilloma of the gall-bladder . — 
Multiple papillomata usually occur on _ the 
mucous surface of the organ and the condition 
is supposed to be very rare. In my case the 
patient came complaining of pain in the right 
side of the abdomen for about four years. _ On 
opening the abdomen a small nodule, papillo- 
matous in nature, was found on the fundus of 
the gall-bladder, which was removed and the 
patient felt better for some time. But the pain 
recurred and remained for nearly one year 
(post-cholecystectomy pain) and then it com- 
pletely disappeared. There was no other 
abnormality and probably the papilloma was 
responsible for the original pain (figure 1, plate 
XII). 

Case 2. ' An abnormal branch of the hepatic 
artery with a diseased gall-bladder . — Many 
varieties of abnormalities have been mentioned 
in the arteries supplying the gall-bladder and 
the liver. For example, according to J. Reginald 
Jackson, in 20 per cent of cases the blood supply 
of the right hepatic lobe comes directly from the 
superior mesenteric artery; and this hepatic 
branch may meander so far as to lie across the 
cystic duct. If mistakenly ligated, high tem- 
perature and death may follow. In some cases 
the right hepatic artery runs parallel to the 
cystic duct and then arches behind it at the 
neck of the gall-bladder to enter the right lobe 
of the liver. Before doing so it gives off the 
cystic artery. Many other abnormal courses 
of the cystic artery have also been noted. In 
the present case, the cystic artery arose as nor- 
mally, but an abnormal branch of the right 
hepatic artery ran parallel to it, and, passing 
along the wall of the gall-bladder, terminated 
in the right lobe of the liver. The gall-bladder 
was very much atrophied with its walls fibrosed 
and thickened.' The patient had been suffering 
from severe and persistent pain in the right 
hypochondriac area for about six years. It -was 
impossible to set the artery free from the wall 
of the gall-bladder, as it was firmly adherent 
to it. It was ligated and cut, and the gall- 
bladder removed. The patient got completely 
rid of his symptoms and was in perfect health 
when seen about a year after the operation. 
Apparently the right lobe of the liver was not 
deprived of its blood supply by the ligation of 
the vessel as this must have been an accessory 
branch from the right hepatic artery (figure 2 
plate XII). ' 

Case 3. ' Congenital narrow lumen of the 
■bile ducts.-^-A young , man of about 25 years 
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came with a history of abdominal pain on the 
left side of the umbilicus, with belching, and . 
also intermittent pain in the cardiac area. The 
trouble first started with pain in the cardiac 
area and then dyspeptic symptoms appeared '} 
with loss of appetite. He had been treated in 
the Miraj Hospital with decholine and other 
drugs which only gave him temporary relief. 
Tenderness was present in the lower abdomen 
about l X 2 inch below and to the left of the ■ 
umbilicus; it disappeared with pressure in the : 
gall-bladder area which was also markedly 
tender. Cholecystography showed defective 

filling. At operation the gall-bladder was 

found to be free from adhesions and normal 
in appearance, but the cystic and common bile 
ducts were found to be extremely narrow. 
The gall-bladder was removed. The patient 
developed slight jaundice on the fourth day 
after the operation, but it disappeared on 
the sixth day. Perhaps, it was due to the 
temporary obstruction of the lumen of the 
common bile duct on account of the oedema 
of the mucous membrane caused by handling 
during the operation. The pain in the cardiac 
area soon disappeared completely, and the 
dyspeptic symptoms and the abdominal distress 
went on improving gradually. When seen 
three years later, he was feeling very much 
better and stronger, and his appetite had 
improved. In this case the whole trouble was 
probably due to a congenital narrow lumen 
of the bile ducts. According to Illingworth the 
lumen of the common bile duct has been found 
to increase in size after removal of the gall- 
bladder. In this case the gradual improvement 
must have been due to that factor. 

Case 4. Incorporation of a part of the cir- 
cumference of the wall of the fundus of the 
gall-bladder in the substance of the liver . — 
Normally, the gall-bladder is found lying on 
the surface of the liver fixed to it by the serous 
coat, and not buried in its substance. When 
it is removed, a flat raw area is left behind on 
the surface of the liver. In this case- the patient 
was admitted ' for pain in the epigastrium and 
right hypochondrium. The appendix had been 
removed some time before with temporary 
relief. At present the attacks of pain were 
intermittent and spasmodic in character, with 
tenderness over the gall-bladder. On opening 
the abdomen the gall-bladder was found to be 
free from adhesions, and normal in colour and 
appearance, but it was rather small in size, 

* lying parallel to the anterior margin of the liver 
and some portion of the circumference of the 
fundus was found lying buried in the substance 
of the liver. Perhaps, this congenital abnormal- 
ity prevented the full play of the fundus during 
its rhythmical contraction, and gave rise to 
spasm and caused the symptoms. The organ 
was not removed. 

Case 5. A similar condition with superim- 
'position of infection . — This gives rise to well- 
marked/ inflammatory changes in the gall- 


bladder. A female patient was admitted for 
persistent and severe pain in the right hypo- 
chondriac region for the last four years with 
loss of appetite and debility. She had had an 
attack of typhoid about nine years previously. 
The gall-bladder was . found to. be atrophied, 
with the wall very much thickened and fibrosed, 
and the fundus firmly fixed to the duodenal 
wall by a thick broad fibrous band winch had 
to be cut through to set it free. The viscus 
contained one big stone. The fundus was 
found to be buried to about half of its circum- 
ference in the substance of the liver, and had 
to be dissected out of its bed with the knife. 
Typhoid infection on the top of the congenital 
defect must have given rise to the inflammatory 
condition with formation of stone (figure 3, 
plate Nil). 

Case 6. Absence of a regular cystic duct f 
and the gall-bladder fundus opening directly 
into the common bile duct . — A patient about 
55 years of age was admitted for jaundice 
and persistent, abdominal pain of over six 
years' duration. Operation after disappear- 
ance of the jaundice revealed an enlarged, 
fibrosed and thickened gall-bladder with a 
portion of theTundus deeply buried in the liver 
substance, and the cystic duct practically 
absent. The fundus opened into the common 
bile duct by means of a broad channel. The 
whole viscus was covered with thick adhesions 
which were most marked over this channel. 
The latter was isolated and ligated, and the 
major portion of the fundus which contained 
three big stones was removed, but a small 
portion which was embedded in the liver sub- 
stance and firmly fixed was left behind. It 
ought to have been removed along with the 
adherent portion of the liver, # substance. 
Perhaps, the leaving behind of a portion of the 
wall of a very septic gall-bladder gave rise to 
pyelophlebitis, and the patient died of jaundice 
on the twelfth day after the operation^ This 
type of abnormality has been described by 
Jackson (1938). On account of the fundus 
being partly buried in the liver substance, there 
was an impediment to its rhythmical contrac- 
tion, and the flow of bile to and from the gall- 
bladder was not well regulated on account of 
the absence of a regular cystic duct equipped 
with valves (figure 4, plate XII). 

Case 7. Ptosis of an elongated and atonic 
gall-bladder with a long and narrow cystic 
duct . — The patient was admitted for severe 
pain in the epigastric region, and vomiting. 
About 18 months before he had similar pain 
with hsematemesis, and had gastro-jej unostomy 
done in another hospital as for duodenal 
ulcer. He felt perfectly well for about three 
months; but after that, severe abdominal pain 
with vomiting again started. He was a heavy 
smoker and took alcohol rather freely. _ He was 
admitted as a case of suspected jejunal ulcer, 
but this was excluded on 'radiological examina- 
tion, The pain complained of was intermittent, 
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and of a very severe nature; and the tenderness 
in the gall-bladder area was most marked 
during the attack of pain. Westphal’s syn- 
drome was very marked, but in the interval 
between pains it was practically absent. 
On opening the abdomen the gall-bladder 
was found enlarged, with some adhesions, 
and. lying rather low down, and the cystic 
duct was narrow and elongated. The gall- 
bladder was removed and the patient has since 
been completely free from symptoms. In this 
case the intermittent attacks of severe pain 
were probably due to spasmodic contractions 
of the cystic duct aggravated by the low-lying 
position of the gall-bladder. The absence of 
tenderness and of the Westphal’s syndrome in 
the intervals between the attacks of pain is 
significant, showing that the inflammatory con- 


dition was not severe. 

As regards diagnosis by x-ray : no _ doubt 
when radio-opaque stones are present in the 
gall-bladder x-ray diagnosis is very useful; but 
when stones are present, the value of x-rays in 
diagnosis is often doubtful. Says Kunath 
(1937) : ‘A disturbing factor is the re- 
latively high percentage of cures in the group of 
patients with normal or nearly normal gall- 
bladders. Many patients got relief of symp- 
toms after removal of a gall-bladder showing 
very little pathological change. 73 per cent 
of patients with normal cholecystograms were 
cured by operation. Cholecystography cannot 
be relied upon either for diagnosis or for prog- 
nostic purposes following cholecystectomy, but 
pre-operative symptoms are of great value.' 
One comes across a fair number of cases where 
not only are the symptoms atypical but 
cholecystography is of little value in diagnosis. 

Case 8. I was called in to see a patient in 
1925 with severe ‘ h eart att ack.’ I suspected 
it to be a case of biliary colic from the way 
the patient was shouting and his body was con- 
torted. He improved a little with treatment 
designed for biliary trouble; the case could 
not be followed till 1935. During this interval 
he was being treated for suspected heart and 
kidney troubles. Now he was very much debi- 
litated, and had a slight icteroid tinge in 
the conjunctiva and severe abdominal pain. 
Cholecystography revealed a normally func- 
tioning gall-bladder. Removal of the gall- 
bladder completely cured the patient. Two 
things are of significance in this case. The 
first is the diagnosis of heart disease. When 
seen during the first attack of pain, he persist- 
ently pointed to the cardiac area as the site 
where the pain was most severe, but colic was 
suspected. When asked about the radia- 
tion .of pain, he pointed toward the epigastrium 
and .left shoulder. When the" abdomen was 
palpated,, the gall-bladder area was found to be 
very tender. This made me suspect biliary 
colic. Secondly, the cholecystogram showed a 
nonnally-filling gall-bladder. On opening the 
abdomen it was found to be slightly enlarged 


and covered with adhesions. Cholecystectomy 
completely cured the patient, and at present he 
is enjoying perfect health. 

In some cases of cholecystitis, patients com- 
plain of pain more on the left side. In one 
such case the pain was of a severe colicky type, 
had been increasing for about four years 
and was in the left hypochondrium, but there 
was no pain in the right side although the 
gall-bladder was definitely tender. After its 
removal, the patient continued to complain 
of the pain, though less severe than before, for 
a few months longer, and then it disappeared 
completely. In about 30 p er cent of cases I 
have found the patients complaining of pain 
and tenderness at a spot 1-*- inch to the left a nd 
below the umbilicus. In two cases of advanced 
cholecystitis - ’(one with stones but no jaundice, 
and another without stones but slight jaundice) 
this was the only site where the pain was com- 
plained of, although well-marked tenderness 
was found over the gall-bladder. Both these 
were completely cured of their trouble after 
cholecystectomy. It is rather interesting to 
note here that the patient without stones (an 
educated man) gave a history of occasional 
hsematuria although the skiagram did not 
reveal any stones in the kidney. According to 
Char les Mi xter, ‘ Left-sided pain in biliary- 
tract disease is usually explained by pancre a- 
titis, or extension of pericholecystitis -- to 
the left side without extension of the inflam- 
matory process. On embryological grouhds the 
common duct must be assumed to have a 
bilateral innervation. This would explain the 
occurrence of left-sided pain.’ The occurrence 
of hsematuria in the above case might have 
been due to a tendency to haemorrhage on 
account of the presence of jaundice for some 
months. 

Case 9. The presence of a gall-bladder stone 
along with a stone in the kidney . — The patient 
was admitted for._a very severe attack of acute 
cholecystitis with well-marked jaundice, pain 
and fever. A -ray showed the presence of two 
stones round about the gall-bladder, but at the 
operation only one stone was found in it. The 
common bile duct was opened and explored but 
no stone could be detected in it. Cholecystec- 
tomy was done and the patient was discharged 
free from , all symptoms. Radiogram after the 
operation- showed the second stone lying sta- 
tionary in its original place. Obviously it was 
a kidney stone although the patient who has 
been keeping very good health since the 
operation has never complained of any symp- 
toms referring to the kidney (figure 5 
plate XII). *' 

Cp.se 10. Cardiac lesion due to an old pathol- 
ogical condition of the gall-bladder . — Male 
patient aged about 46 had a severe attack of 
palpitation of the heart’ with other symptoms 
of angina ’ in 1930. The attack was accom- 
panied by distension of stomach and flatulence. 

' en-regulated diet and sedatives improved his 
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condition although he used to complain fre- 
quently of heaviness in the cardiac area and 
flatulent dyspepsia. A similar but milder at- 
tack occurred in 1942; but this time the symp- 
toms of gastric distress were more marked. 
Treatment was given on similar lines and 
the condition improved. I however sus- 
pected that the gall-bladder was the original 
cause of the trouble, as it was very tender. The 
physician-in-charge agreed with me, and on 
radiological examination it was found to be 
badly functioning. The electro-cardiogram 
showed a slight left axis deviation. In this 
case the most likely primary cause was a pathol- 
ogical gall-bladder and this must have caused 
some secondary degeneration of the heart 
muscle. 

There seems to be a very clos e conn ection 
between the pathologicgl^cojidition of the gall- 
bladder *md the heart. According to Laird, 
thrombosis^ _of ,coronary__ai:teries occurred in 
12 percent of cholecystitis cases, and cho.Ie.cys- 
tectomy cured 78 per cen t of * h ear t cases ' 
with gall-bladder symptoms. He is of opinion 
that gall-bladder disease is a definite etiologi- 
cal factor in myocardiajL .lesions ; it produces 
abnormal_T_jwave changes in the electro-car- 
diogram which disappear after removal of the 
diseased organ. The incidence of at heroma of 
the arteries has been found to be high in people 
with cholecystitis. 

Post-cholecystectojny_pain is one of the 
things That causes' worry to the patient and 
also to the surgeon. Usually it remains for 
about a_month or two, although mild in nature. 
It is usually due to disturbance in, the_adj ust- 
ment of the abdominal jiervous^system caused 
by_ the removal of an important^ organ. In 
mostTcases it disappears with a mixture con- 
taining a vago-sedative such as belladonna and 
some alkalis. In some nervous people the pain 
continues for some months. In two cases small 
doses of insulin, 10 units daily for a bout a week, 
completely cured^tlle patients. '"One of the 
causes of persistent pain is supposed to be post- 
operative adhesions bet ween the duodenum and 


EXPLANATION OF PLATE XII 

Fig. 1 # — Gall-bladder enlarged and having a small 
papillomatous growth at the fundus. 

Fig. 2. — Gall-bladder is atrophied, coat is thickened 
and changed in colour. The aberrant artery is shown 
as a branch of the right hepatic artery going along 
the wall of the gall-bladder and entering the right lobe 
of the liver : (1) hepatic artery, (2) pylorus, (3) cystic 
duct, (4) pancreatic duct, (5) pancreas, (6) common 
bile duct, (7) aberrant branch of hepatic artery, 
(8) cystic artery, (9) liver. 

Fig. 3. — Gall-bladder fibrosed and atrophied. The 
fundus is slightly buried in the substance of the liver 
and is firmly adherent to the wall of the duodenum. 

Pig, 4.— An enlarged gall-bladder full of adhesions and 
directly communicating with the common bile duct, 
without the regular cystic duct being present. 

Fig. 5. — Skiagram shows toyo stones, one in the .gall- 
bladder the other in the kidney. 


the raw area left behind on the surface of the 
liver after removal of the gall-bladder. This 
can be pi^eflted by„.covering_the raw. area^ with 
the serous;, coat dissected off the gall-bladder, 
but where this is impracticable, the great 
o mentu m should be utilized. 
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OCCURRENCE OF FLUOROSIS IN 
ENDEMIC FORMS IN HYDERABAD 
STATE* 

By M. B. DAVER, m.b., n.s. (Bom.), fji.f.p, & s.a., 
d.p.h. (Eng.) 

Nutrition Officer, //. E. //. the Nizam's Dominions 

All animal tissues and plants contain fluorine 
in very small amounts. It is found in soils, rocks 
and water. 

No convincing evidence has been as yet pro- 
duced to show that it performs any useful 
function in animal nutrition, or that it is essen- 
tial for animal metabolism. During the past 15 
years, however, evidence has been accumulated 
to show that the prolonged ingestion of abnor- 
mal quantities produces a chronic toxic state, 
the earliest visible sign of which is called 
1 mottled enamel f of the teeth or chronic dental 
fluorosis. Its most common source is drinking 
water, and the level above which effects are pro- 
duced is about one part of a million, equivalent 
to grain of fluorine to a pint of water. How- 
ever, it is interesting to note that increased 
immunity to dental caries is supposed to be 
associated with an increased intake of fluorine 
(Wilson, 1941). 

The presence of fluorosis in the Madras presi- 
dency was investigated first in 1937 by Shortt 
and others. In 1940, Raghavachari and 
Venkataramanan recorded the wide distribution 
of fluorides in the water in the province, and 
they indicated the districts of Bellary, Kurnool 
and Guntur as an endemic area. These districts 
are separated from Raichur, Mahboohnagar and 
Nalgonda districts of Nizam's Dominion by the 
river Krishna. This led us to believe that those 
districts of our Dominion which were adjacent 
to the Madras presidency might have waters 
containing fluorine, and that we might find cases 
of chronic fluorine intoxication. Therefore, 
while doing nutrition and diet surveys of the 
districts, we took an opportunity to look for 
cases of fluorine intoxication and to determine 
the fluorine content of water used for drinking 
(see Map). In all these districts, well-water 
contained fluorine ranging from 0.25 part to 4 
parts per million, and we came across children 


* Paper presented before the Indian Science Congress 
Association, 32nd Annual Meeting, held at Nagpur, 
January 1945. 
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showing mottled enamel of the teeth. A good 
many cases of bone involvement and joint 
affections in elderly people were also seen cli- 
nically; unfortunately the diagnosis could not 
be confirmed by x-ray examination. 

Table I shows the parts per million of 
fluoride content of water in different districts, 
with their geological strata. The water from 

Map showing fluoride content of water in the 


Before giving the results of the survey, it will 
be of interest to define the various appearances 
of the teeth in chronic fluorine poisoning. 

In chronic fluorine intoxication, the teeth and 
bones suffer most. Mottled enamel is one of 
the first signs, the outer surface of the front 
teeth being most affected. Opaque, paper-white 
patches or horizontal or curved bands begin to 

different parts of Hyderabad and South India. 


CENTRAL PROVINCE 


ORIS SA 
PROVINCE 


r'~\ ^ ^ 

/ • • 



FJuoride content of under J P.P.M. 
Fluoride content between / & 3 P.P.M 
Fluoride content of over 5. P.P.M. 

Ascertained Endemic Zone 

Restricted area with severe 
manifestations as affecting 
bones s> joints. 


these wells is in actual daily use. These wells 
^mostly dug in rocky .strata to a depth of 
60 to 80 feet. 

Examination of water from different districts 
showed that the occurrence of fiourine was wide- 
*jjrwd t _ and .that water flowing over granitoid 
JjiL m ™ n * bI y contained fluorides. These 
places, with their geological strata, have been 
shown in the accompanying Map. 


appear Sometimes the whole of the surface 

tiV ? becomes chalky-white in appearan. 
I he tooth may remain chalky -white, or, lat 

appear 0 '™’ ye Iowish ’ or black marking mi 

proeressiim eSS Tb ‘ Ver ^ shw “ appearing and 
Xrfnf L m V Slgn , . a PP ears during t 
tW d «i f Clfi ; catlon of the e uamel of teeth, 
those who reside in a'n area where the fluori 
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content of water is well over the threshold level, 
that is, above one part per million. As the 
condition progresses, pits appear. 

Histologically, it is said that there is a lack 
of cement substance between the enamel rods. 


appears as age advances ? This point needs 
further investigation. 

The total number of children and adults 
examined between the ages of four and twenty, 
was 4,243. Out of these, 16 per cent showed 


N 


Table I 


Fluoride content [in parts per million) of water in different districts, with 

their geological strata 





Fluorine con- 


Districts 

Taluka 

Name of village 

tent of water 
source, in parts 
per million 

Geological 

formation 



Jangaon 

Pangiri 

Between 2 and 3 

Granite 



Suryapet 

Pankhad 

Less 1 




Yellareddyguda 

Between 2 and 3 




1 

Cherugntta 

„ 2 and 3 


Nalgonda 


Nalgonda 1 

Narkatpally 

Naryanpur 

„ 2 and 3 
„ 3 and 4 

7} 




Katangur 

3 , 2 and 3 

>} 



{ 

Munikuntla 

„ 2 and 3 




Miryalguda { 

Damarcherla 

„ 2 and 3 

Shales 



Settipalam 

„ 3 and 4 

Granite 



Lachmapur 

Less 1 

» 



Mananur 

Between 1 and 2 


* 


Amrabad 

Dharawaram 

„ 1 and 2 

ft 



Farhabad 

„ 1 and 2 

Quartzite 

Mahboobnagar 



Kolapur 

„ 1 and 2 

Granite 


Nagarkumool 

Yadreddipalli 

Over 3 

j % 7t 



Kolapur (S) 

Kopnoor 

Between 2 and 3 

j Limestone 



. Bukkapur 

Less 1 

a 



Chinnapadu 

Between 1 and 2 

1 Shales 

Raichur 

Alampur 

Hundevalli 
- Imampur 

„ 1 and 2 
„ 1 and 2 

Limestone 



Manopadu 

„ 2 and 3 

ft 


V 

Alampur 

„ 4 and 5 

n 



In severe cases, the enamel prisms are not well 
calcified. 

The severity of the lesions increases with the 
concentration of fluorine in water and the length 
of time of its ingestion. Normally, there is no 
effect on general health, and in very mild cases 
there may be nothing more than some white 
spots. But there is some relation between the 
food intake and effects of fluorine intoxication, 
as its effects are enhanced in ill-nourished 
people, and decrease with better food, as will 
be shown later. 

Chalkiness, staining and pitting of. the enamel 
of teeth depend upon the concentration of fluorine 
in water and also upon the length of time of its 
ingestion. In our series, chalkiness of the ena- 
mel was found in those villages where fluorine 
concentration was between one and two parts 
per million, and mostly in children between the 
ages of six and fourteen. A concentration of 
two parts per million and over induces first 
deeply-stained and later on pitted enamel, 
mostly seen between the ages of sixteen and 
twenty. But it was surprising to find that these 
various changes in teeth were seen in persons 
up to the age of thirty; after this age these tooth 
manifestations were not seen, even though they 
were inhabitants of the place for more than 
forty years. Does this mean that this sign dis- 


chalkiness of teeth and 21.7 per cent mottled 
and pitted enamel as shown in table II. 


Table II 

Manifestations of fluorosis between the ages of 
4 and 20 


Districts 

Total number 

Chalkiness 

Mottling and 
pitting 

Fluorine con- 
tent of water 
source, in parts 
per million 

Nalgonda 

2,173 

103% 

i 

35% ! 

Between 1 and 2 

Mahboobnagar 

1,405 

4.8% 

4.0% 

Between 2 and 3 

Baichur 

665 

1.0% 

14.5% 

Above 3 


4 During the routine survey at Yadreddipalli 
of the Maliboobnagar district, it was observed 
that the percentage of fluorine intoxication 
amongst the local population was higher, though 
fluorine concentration in water was only 1.5 
parts per million, whereas the Christian settlers 
of the same village showed a lower incidence of 
fluorine intoxication though 1 the water they 
consumed had a fluorine concentration above 
2.5 parts per million. These Christian settlers 
had been staying in the village for more than 
two decades. 
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Socially and economically, the Christian 
settlers staying in the village were better off; 
this led us to believe that there would be a 
corresponding disparity in the state of their 
nutrition, and we carried out detailed surveys s 
of these two groups. 

. Diet surveys of both the groups were carried 
out for seven consecutive days; and it was 
observed that cereals consumed by _ both the 
communities were the same in quantity. Vege- 
tables were almost absent from both the diet 
schedules, but green chillies were consumed in 
very good amounts by both the groups. The 
Christian settlers however consumed larger 
quantities of pulses and small amounts of milk 
and its products, and oil and ghee, whereas the 
local population used them in almost negligible 
amounts. 


per million, and the incidence of fluorine intox- 
ication 10 per cent, whereas the fluorine con- 
tent of water consumed by the local population 
was 1.5 parts per million, and yet the 
incidence of fluorine intoxication was 17 per 
cent. These facts suggest a relation between 
better -food and lower incidence of chronic 
fluorine intoxication. 

Summary 

Chronic fluorine, intoxication is present in 
Raichur, Mahboobnagar and Nalgonda, the 
districts adjacent to. the Madras presidency. It 
is not localized to these districts only. Its incid- 
ence is widespread in the Dominion. Analysis 
of water for fluorine shows that the water which 


Table III 


Diet in ounces 


Christian settlers 
Local population 


T3 

CD 

rt 

p 

o 

* 

CD 

a 

o 

m 


6.7 


3.1 


14.3 

18.5 


4.5 

5.5 


3 

PL, 


1.5 

0.5 


r«D 

3 

e| 

<D 

tc 

CD 

> 

C3 

0) 


0.08 


•8 

CD 

bJD 

CD 

> 

£ 


a 

o 

£ 


0.08 i 0.01 


0.02 


0.3 

0.2 


CD 

8 


0.8 


U> 


1 




3.1 

1.7 


CO 


fcD 


tD 


<D 




cJ 

1 

CD 

, 3 

§ 

u 

0.7 

9 * 

- 

9 9 


d 

CD 

a 

'S 

a 

o 

O 


2 

2 


'Table IV 


The analysis of the above diets 


* 

Protein in 

GRAMMES 

' 

Fats in 

GRAMMES 

m 

CD 


a 

* 

Iron in grammes 

i 

Vitamins 

' 

Animal 

Vegetable 

'c3 

Animal 

Vegetable 

d 

£ 

Carbohydrat 
in grammes 

Calcium in 
grammes 

Phosphorus 

grammes 

Calories 

A (I.U.) 

B (I.U.) 

C (mgm.) 

Christian settlers . . 

9.1 I 81.2 

96.3 

21.2 


20.4 

41.0 

592 

0.45 

1.9 

45.4 

3,067 

1,035 

601 

62 

Local population .. ! 

0.7 '! 73.7 

' 74.4 

1.0 


18.8 

| 

19.8 

542 

0.32 

2.08 

43.1 

2,635 

705 

272 

53 . 


It is seen from tables III and IV that the diet 
received by Christian settlers is decidedly better 
than that of the local population. The diet of 
the local population is very deficient in its fat, 
calcium and vitamin contents. Vitamin C in 
both diets appears to be adequate, but since 
investigations were carried out during winter, 
its adequacy was maintained by green chillies 
alone, as the amount of leafy and non-leafy 
vegetables taken is almost negligible. During 
other seasons, dry chillies take the place of green 
ones, and this would necessarily lower the 
vitamin C intake.. 

.. TJi® fluorine content of water consumed by 
the Lhnstian settlers was between 2 and 3 parts 


flows over granitoid strata invariably contains 
fluorine. 

A fluorine content of water less' than one part 
per million appears to be innocuous; within 
this limit, it is supposed to prevent dental decay. 
Above this threshold, i.e. 1 part per million, it 
produces various manifestations of chronic 
fluorine intoxication, which chiefly affect the 
enamel of teeth and bones. The severity of 
the lesions increases with the concentration of 
fluorine in water and the length of time ■ of 
ingestion. • • .• . • . , 

The incidence and severity of the disease have 
some definite relation to 'the economic and 
nutritional status of the communities. 
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LEPTOSPIROSIS WITHOUT JAUNDICE 

By M. N. LAHIRI 

( From the Haffkine Institute , Parel } Bombay) 

The cases of leptospirosis reported by the 
writer in previous communications (Lahiri, 1941/, 
1943) as well as those detected subsequently 
with the aid of laboratory studies all developed 
jaundice as an important symptom. Since the 
disease has been described in textbooks under 
different names, i.e. spirochsetal jaundice or 
infective jaundice (Weil’s disease), it is con- 
sidered that the disease should always be associ- 
ated with jaundice. It is now an established 
fact that many cases do not produce icterus at 
all. According to Schiiffner (1934), in more 
than half of the cases studied in the Nether- 
lands, this symptom was absent. Fletcher (1927) 
also did not note jaundice in some of his cases 
of leptospirosis in the Federated Malay States. 
Taylor and Goyle (1931) in their comprehen- 
sive investigation in the Andamans recorded 
that out of 64 cases observed in 22 there was a 
total absence of jaundice. In 16 of these cases, 
however, the diagnosis was confirmed by the 
demonstration of leptospirse in blood or urine, 
and in the remaining 6 the diagnosis was based 
on clinical grounds alone. Thus, it appears that 
the clinical manifestation of jaundice in the 
diagnosis of this infection is perhaps not more 
important than the appearance of a rash in a 
case of enteric fever. The non-ieteric form of 
the disease no doubt presents considerable 
difficulty in diagnosis without laboratory in- 
vestigations. In the literature, cases without 
icterus so far have not been recorded in this 
country. It is obvious, therefore, that unless 
clinicians are, on the lookout for the presence of 
this form of the disease, such cases will continue 
to pass unsuspected or will be incorrectly 
diagnosed. In view of the above fact an account 
of the following case seems worth reporting. 

The patient-, a well-built male, was admitted to the 
hospital for fever, headache and agonizing pains all 
over the body. He was seen on the eighth day of 
illness. The history suggested acute onset with rigors, 
and on examination the pain was noticed over the 
loins, and the tenderness over the calf muscles appeared 
to be so marked that with slight pressure the patient 
cried out with pain. The temperature recorded was 
99.2 °F. The conjunctive were intensely congested. 
Prostration to a moderate degree was present. 
Examination of the urine showed the presence of a 
trace of albumin without casts, and there was a total 
absence of bile salts and pigments. W.B.C. count 
10600 per c.mm. No malaria parasite was seen. 

Although in the writer’s experience blood culture 
was not found to be of any value on the 8th day of 


illness yet it was done as Das Gupta and Chopra (1937) 
recorded a case which gave positive blood culture as late 
as the ninth day of illness. Two tubes of Vervoort’s 
medium were inoculated with 0.1 and 0.2 c.cm. of 
blood respectively and 2 c.cm. of citrated blood was 
inoculated intraperitonea lly into a young guinea-pig 
weighing 180 grammes approximately. The tubes failed 
to show any evidence of growth and the animal also 
remained well and alive during the observation period 
of 6 weeks. No leptospir® could be detected in the 
peritoneal fluid of this animal. A part of the serum 
from the same sample of blood used for culture and 
animal inoculation was put up against a classical strain 
isolated locally and it reacted to a titre of 1 : 1,280. 
No further sample of blood or urine could be collected, 
as the patient left the hospital. The temperature came 
down to normal on the very day the patient was 
examined. However, the patient was later seen in his 
house and the case appeared to be a mild one. Thus 
the recovery was uneventful. 

In this connection Walch-Sorgdrager (1939) 
pointed out in her monograph that of the cases 
observed in the Netherlands, those without 
jaundice had a more favourable issue than those 
with jaundice. Only one fatal anicteric case 
was reported, but even in this, the death was 
due to a complication. 

With a view to shedding further light on the 
incidence of such forms of infection, samples of 
sera were examined for the presence of agglu- 
tinins against Ieptospira which were forwarded 
to this Institute for routine serological tests. 
These specimens were received from physi- 
cians and hospitals from all parts of the 
city. Only those sera were selected which gave 
a negative Widal reaction against the enteric 
group of organisms and in which the clot culture 
also proved negative. Each serum was put up 
against three classical strains, two of which 
were isolated locally, and, for each serum, 
dilutions ranging from 1 : 10 to 1 : 160 were 
employed against each antigen. Higher dilu- 
tions to detect the end titre were used where 
necessary. In all, 150 samples of sera were 
examined, of which only one showed a titre of 
1 : 640. This sample of serum was not bile- 
tinged. The titre obtained is considered as 
indicating an active infection, and it has been 
shown that an antileptospiral titre of 1 : 100 is 
definitely suggestive of infection, since samples 
of sera from cases in which the disease could be 
excluded failed to react even in a dilution of 
1 : 20 against the classical strains. Further 
tests were made on 75 samples of sera collected 
at random from the blood specimens submitted 
to this Institute for Wassermann reaction 
(Lahiri, 1942) and agglutinins could not be 
demonstrated in any except one which gave a 
doubtful reaction in a titre of 1 : 10. only. 

Summary and conclusions 

Two cases of leptospirosis without icterus^ are 
recorded, the diagnosis being based on sero- 
logical tests. In one of the cases detected, the 
serum had been sent for a Widal test, lepto- 
spirosis apparently not having been suspected 
in the absence of jaundice. 
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THE OCCURRENCE OF LEPTOSPIROSIS 
IN ORISSA 

By J. K. MOHANTY 

Subordinate Medical Service, Orissa. Government 
Headquarters Hospital, Koraput District 

Das Gupta and Chopra (1937) discovered 
leptospirosis in India and reported first a bac- 
teriologically positive case from Calcutta. Since 
then, several proven cases of infectious jaundice 
have been recorded from Calcutta, Assam and 
Bombay by various workers, viz. Das Gupta 
(1938, 1939, 1941), Konar et a 1. (1939) and 
Lahiri (1941, 1943). Though the discovery 
aroused considerable intei'est, the number of 
cases so far reported is small; but this is more 
due to lack of facilities for thorough laboratory 
investigation than to the rarity of cases. 

The subject-matter of this report is a case of 
jaundice with fever, in which leptospirse were 
found on examination of the centrifuged depo- 
sit of urine; the patient's- serum however did 
not agglutinate the classical strain of Leptos - t 
pira icterolicemorrhagim. 

Case report . — A Hindu male, aged 42, sub- 
inspector of police, was admitted on 2nd Sep- 
tember, 1944, into the Police Hospital, Puri, 
for the treatment of hmmatemesis, melsena and 
jaundice. 

History ~ Twenty-six days before his admission into 
the hospital, he had a sudden onset of fever with general 
muscular pain, nausea, vomiting, photophobia, congested 
conjunctive and abdominal discomfort. The tempera- 
ture was moderate and continued nearly for 4 days 
and then subsided with the appearance of jaundice, 
which gradually, deepened. On 27th August, 1944, he 
had hsematemesis for the first time, and from the next 
day he began to pass tarry stools daily. In a period of 
2 days just preceding , the date of admission, he had 
hcomatemesis 3 times. 

On admission, temperature 97.6°F.; pulse 82 per 
minute; respiration 22 per minute; blood pressure 
120)65 mm. Hg.; conjunctiva intensely icteric; skin 
and mucous membrane yellowish; liver enlarged 2 fingers 
below the costal margin, tender, soft, smooth and 
movable with respiration; spleen not palpable; no 
abdominal rigidity, immobility or tenderness 


The patient had no ulceration on his penis, scrotum 
or any other part of the body. J.. 

Laboratory findings : Stool— Tarry colour; benzidine 
test for presence of blood positive; on microscopical 
examination of several slides no protozoa or ova ol 

helminths seen. , , „ ^ ftn+n j 

Blood. — No malaria parasite was found repeated 
examinations of thick and thin blood film9 after 
prolonged search. * 

Total W.B.C.— 10,800 per cm of blood. 


72 % 

23 % 

4 % 

1 % 

65% 


Differential count — 

Polymorphonuclear 
Lymphocytes 
Monocytes 
Eosinophils 
Haemoglobin 

Wassermann reaction — negative. # . 

Qualitative van den Bergh reaction— direct biphasic 
strongly positive. 

Agglutination reaction against Leptospira ictero - 
hcemorrhagiee (classical strain) — negative. 

Urine.- — The urine was collected with scrupulous care 
and under aseptic conditions. Total quantity in 24 
hours— 36 oz.; specific gravity— 1017 ; high coloured, 
bile salt and pigment present; albumin, sugar, cells and 
casts not 'found. 

On the advice of Dr. K. N. Misra, Civil Surgeon, 
midstream urine was collected and 100 c.cm. of this 
was centrifuged as advocated by Knowles (1928) and 
the centrifuged deposit was stained (Fontana) and 
examined daily for some days. Altogether 6 samples 
were examined in this way in 6 days. In 2 samples, 
spiro chsetes morphologically closely resembling lepto- 
spirse were found in fair numbers. Morphological 
picture of some of the spirocheetes was very clear. 
Guinea-pig inoculation was not possible. 

Haematemesis and melsena stopped with injections of 
vitamin K (Kapilin) and congo red. Gradually the 
patient recovered with daily intravenous injections of 
glucose and milk diet for 2 weeks. Jaundice dis- 
appeared, and he was discharged cured on 10th 
October, 1944. 

Discussion . — The clinical picture of the case 
was not typical of 1 leptospirosis, specially as 
regards urinary symptoms, but it is a well- 
known fact that the signs and symptoms of 
this disease vary very much. There occur 
cases so mild as to evade recognition altogether. 
Moreover, the existence of sub-clinical infection 
has been proved beyond doubt by Davidson 
and Smith (1939). They examined the blood 
of a group of healthy fish workers, 24.3 per 
cent of ^ whom gave positive sero-reactions 
against leptospirse. 

In the present case, there was no toxic 
nephritis (at least when the patient came to 
the hospital), not even a trace of albumin in 
urine, and this is noteworthy. Such cases prob- 
ably do occur. Rees (1939) and Sladden 
(1939) reported a case in which no urinary 
symptom was present and only a trace of albu- 
min was present in urine examined on the 14th 
and 16th days of the disease. The case under 
report came .very late in the 4th week of the 
disease. The slight febrile albuminuria that 
was present might have cleared up ‘by the time 
he sought admission into the hospital. 

A negative examination with a single strain 
does not exclude the possibility of leptospirosis 
as there are so many strains and serological 
groups. Das Gupta (1939) himself records a 
case, which did not show any agglutination 
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with the local strain (Chopra’s strain, Calcutta) 
but 'reacted in a high dilution with a rat strain 
of Semurang (Java), giving some para-specific 
reaction with some other strains, including the 
classical strain of Wijnbergh. It is quite likely 
that had more complete serological examina- 
tion been done, the serum of this case might 
have reacted with some strain. 

Animal inoculation,' immunological protective 
experiments and biochemical examinations 
were not done. The demonstration of lepto- 
spira on microscopical examination of centri- 
fuged deposit of urine is not enough to put the 
diagnosis beyond doubt. The identification of 
leptospira was purely based on morphological 
characters, and it might be fallacious. The 
organisms found might be either true lepto- 
spira or some other non-pathogenic spirochajte 
morphologically closely resembling leptospira. 
The morphological picture was so clear that it 
seemed impossible that the appearance was 
produced by an artefact. I have not seen in 
the literature any mention of the presence of 
non-pathogenic spirochcetes in the urinary tract 
of human beings, though several such organisms 
have been recovered from human fasces. Hence 
I am inclined to exclude non-pathogenic 
spirochpete and take the organisms as a true 
leptospira. The patient gave no history of 
syphilis and his Wassermann was negative. 
He had no phagedenic ulcer. Extraneous con- 
tamination of urine cannot be considered likely 
as we took so much precaution to avoid it. 
Taking all these facts into consideration the 
case seems to be one of leptospirosis. 
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[Dr. B. M. Das Gupta writes : ' In most cases of 
Weil’s disease the albumin disappears from the urine 
in about two weeks. It is therefore not unusual to 
find no albumib on' the 26th day. It is however very 
unusual in Weil’s disease to have hromorrhages occur- 
ring as late as the 20th day. Non-pathogenic spiro- 
chsetes have occasionally been reported in the urinary 
tract.’ — Editor.] 


THE UNSUITABILITY OF WHITE MICE 
FOR STUDIES OF LEPTOSPIROSIS 

By M. N. LAHIRI 

(From the Haffkine Institute, Parel, Bombay ) 

Larson (1941) recorded that young white 
mice (Mils musculus) are extremely susceptible 
to infection with Leptospira icterohannorrhagice , 
and when infected develop before death signs 
of generalized infection. Three-weeks-old mice 
were found to be most susceptible, and it was 
pointed out that there was a general decreasing 
mortality when older mice were used. The 
failure of previous workers to transmit the 
infection was possibly due to the lack of proper 
attention with regard to the age of the experi- 
mental mice. Encouraged by these observations, 
investigations were undertaken with a view to 
determining the suitability of young white mice 
for the laboratory studies of leptospirosis as 
there is an obvious advantage in the use of this 
animal over that of the guinea-pig, especially 
because of its cheapness. While the experi- 
ments were being planned, Das Gupta (1942) 
reported that young white mice are much less 
susceptible to the Indian strains of Leptospira 
icterohcemorrhagia; and are not suitable for 
carrying out the protection tests. It then seemed 
possible to attribute this to the particular breed 
of mice employed, as different ones vary in 
their susceptibility to yellow fever virus. 

Materials and methods 

Two strains of leptospira), one isolated from 
a patient and the other from a local rat, were 
used. The strains were perpetuated in Yervoort’s 
medium and their virulence maintained by 
passage through young guinea-pigs approxi- 
mately every four weeks. 

Three-weeks-old Haffkine Institute inbred 
mice were used for each strain. Intraperitoneal 
inoculations were made with varying doses of 
each culture ranging from 0.2 to 0.6 c.cm. For 
each dose 3 mice were employed along with a 
young guinea-pig weighing about 150 grammes 
to serve as a control, which received 1 c.cm. of 
the test dose of the cultures. The animals were 
kept under observation for a period of 3 weeks. 
Out of the 36 mice used in these experiments, 
only one showed evidence of infection on the 
seventh day of inoculation with a test dose, 
0.5 c.cm. of the culture of the human strain. 
There were definite signs of jaundice, most 
marked in the ears, in this animal before death. 
The organisms were recovered in pure culture 
from the heart’s blood. The control guinea-pigs 
at each instance died of the infection exhibiting 
typical post-mortem signs, and their liver sus- 
pensions showed leptospira) in considerable 
numbers. Thus, the Haffkine Institute inbred 
mice were found to be fairly resistant to the local 
strains of leptospira. 

A good herd of the Javanese mice was raised. 
Three-weeks-old mice in .batches of three were 
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used for each dose of the culture. In these 
experiments, however, the dosage of the cultures 
varied , from 0.2 to 0.5 c.cm. inoculated intra- 
peritoneally in the same manner. In all, 30 
mice were used of which two died of leptospiral 
infection, one having received 0.5 c.cm. of the 
culture of the human strain and the other 
0.3 c.cm. of the rat strain. The control guinea- 
pigs all succumbed to the infection following 
inoculation with 1 c.cm. of the test dose of the 
cultures. These experimental results demon- 
strate that Javanese mice are also fairly 
refractory to infection with the strains of- 
leptospira used. 

Larson ( loc . cit.) pointed out that 0.6 c.cm. 
of an infective material could also be injected 
into young mice conveniently by the intra- 
peritoneal route. A litter of 6 mice, exactly 
three weeks old, was selected from a stock of the 
Swiss strain of mice maintained in this Institute. 
They were similarly inoculated, the infective 
agent being a suspension of the liver of a guinea- 
pig used for passaging the rat strain. The sus- 
pension showed leptospirae in large numbers. 
In the series all survived. 

Summary 

Three-weeks-old Haffkine Institute inbred mice 
and Javanese mice were inoculated with varying 
doses, of two virulent cultures of Leptospira 
icterohccmorrhagice in batches of three. In the 
first series all survived but one, while in the 
second series of the ‘ Javanese ’ mice there were 
only two deaths due to infection. The control 
guinea-pigs all died of infection between the 
fifth and seventh day. In a third series of six 
‘ Swiss ’ mice also all survived. These experi- 
ments, therefore, lend support to Das Gupta’s 
findings and clearly indicate that young 
white mice are not suitable for the laboratory 
.studies of leptospirosis in this country. 
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sulphapyridine (six grammes first day, five 
grammes second day, four grammes third day 
and fourth day). Cases of uncomplicated 
gonorrhoea are divided into two stages : (i) 

Acute— The patient usually arrived with puru- 
lent discharge and acute symptoms, viz. burn- 
ing, smarting during micturition, redness of the 
meatus, oedema of the 'penis, etc. At this stage 
the smear usually showed many pus cells, gono- 
cocci and few epithelial cells, (ii) Non-acute- 
With mucopurulent, mucoid or watery dis- 
charge, where the intensity of inflammation 
was less, pus cells and gonococci being fewer, 
while epithelial cells were in greater numbers; 
or alternatively pus cells comparatively more 
(five or ten to one of epithelial cells) and fewer 
gonococci (mostly extracellular). 



SULPHAPYRIDINE IN GONORRHCEA 

By P. V. KARAMCHANDANI, mi, b.s., f.r.c.p. 

LIEUTENANT-COLONEL, I.M.S. 

Medical Specialist, Lahore District 
and 

H. L. SETHI, M3., B.S., C.M3. • 

Penicillin has now come to the forefront in 
the treatment of gonorrhoea, but it is not 
generally available. In this connection it is 
worth remembering the comparative value of 
older forms of treatment. This paper presents 
an analysis of 594 cases of gonorrhoeal infection 
treated by the authors under conditions of close 
observation. Sixty-one cases were treated with 
permanganate lavage, 287. with sulphanilamide 
(tour grammes per day for 5 days) and 246 with 


^ uum Lilt? umi uie average 

period of cure with sulphapyridine in cases o 
gonorrhoea is under 7 days in uncomplicatec 
cases, and in those complicated with balanitis 
while it was under 10, 11, 13 and 50 day; 
in those complicated with bubo, prostatitis 
metastasis (in joints) and epididymitis, respec 

These results, when compared with thos< 
obtained with sulphanilamide, show a distinc 
improvement except in acute gonorrhoea anc 
prostatitis, where the results are almost equal 
Hie number of cases with various complications 
is too small, but that under uncomplicatec 

evaluation 1S ^ en ° Ugh t0 justify st atistica 

Other advantages that were noticed with sul- 
pliapyndme treatment were that it requirec 
fewer repetition courses in the cases that die 
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not respond, there was very little need for use 
of vaccines, etc., and the relapse . rate was 
extremely low. The vaccine given was the 
mixed gonococcal vaccine from Kasauli adminis- 
tered in three, graduated doses bi-weekly. 
When milk was combined with it, the first dose 
of 3 c.cm. was given intramuscularly, and 
increased by one c.cm. bi-weekly till 8 c.cm. were 
reached. Milk was given when the full course 
of vaccine had not proved effective, and it helped 
to effect cure. 

It will be seen that when penicillin is not 
available, sulphapyridine is the drug of choice. 


BRONCHIAL ASTHMA AND PULMONARY 
TUBERCULOSIS 

By P. K. GHOSH, m.b., d.t.m. (Cal.), m.r.c.p. (Loncl.), 
m.r.c.p. (Edin.), (Wales) 

( From the Carmichael Medical College Hospital, 

Calcutta) 

There is a common belief that bronchial 
asthma and pulmonary tuberculosis do not 


tuberculosis, and (c) bronchial asthma and non- 
pulmonary tuberculosis. 

Bronchial asthma and pulmonary tuberculosis 

In this series there were 91 cases of asthma 
and among them 15 patients (16.5 per cent) 
developed tuberculosis. Of these 15 cases, 13 
had rc-ray examinations which showed unilateral 
disease in 6, and bilateral in 7. The lesions were 
mostly exudative; one had breakdown and 
another definite cavities. The sputum was 
positive in 9 cases, negative in 5, and not 
examined in the last. The asthmatic symptoms 
were wheezing with rales and rhonchi scattered 
over both lungs with prolonged expiration; 
eosinophilia above 4 per cent in 8 and above 
20 per cent in 3. In 11 cases tuberculosis 
appeared 2 to 15 years after the onset of asthma. 
The details of the 15 patients are given in 
table I. 

Two other patients who had rales and rhonchi 
in both lungs and blood eosinophilia of 57 and 
10 per cent respectively had never any dyspnoea. 


Table I 


Asthma cases with pulmonary tuberculosis 


Case 

number 



Age at onset of 

Eosinophil, 
per cent 


X-ray 
lesion in 
lungs 


Age 

Sex 

Asthma 

Pulmonary 

tuberculosis 

Sputum 

i Remarks ' 

1 

31 

F. 

25 

31 

5 

l 

Negative 

Both 

! 

i Worse. 

2 

36 

M. 

24 

36 

2 

Positive 

Right lung 

Worse. Thirteen artificial 
pneumothorax then dis- 
continued. 

3 

31 

M. 

23 

1 

31 

4 

Do. 

| 

Left lung 

Stationary. Ten artificial 
pneumothorax. Now on 
gold. 

4 

32 

M. 

20 

32 

2 

; Do. 

Do. 

Died in 6 months. 

. 5 

40 

M. 1 

33 

40 

8 • 

Not done 

Do. 

Died. 

6 

28 

M. | 

26 

28 

54 

\ 

Negative 

Both 

Cured with rest, soamine 
i and gold, 1 year. 

7 

40 

F. 

38 

40 

1 

Positive 

Do. 

Worse. . 

8 

70 

M. 

55 

70 

6 

Negative 

. Left lung 

Stationary. 

9 

28 

M. 

Not known 

32 

Positive 

Both 

Worse. 

10 

24 

M. 


Do. 

80 

Negative 

Do. 

Cured. 

11 

46 

F. 


Do. 

9 

Do. 

Left lung 

Better. 

12 

22 

M. 

14 

1 22 

8 

Positive 

Not done 

Lost trace. 

13 

45 

M. 

40 

1 45 

8 

Do. 

Do. 

Do. 

14 

50 

M. 

Not known 

6 

Do. 

Both 

Stationary. 

15 

39 

M. 

32 

| 39 

6 

Do. 

Do. 

Do. 


occur together, yet in the writer’s experiences 
the combination is sufficiently common to 
warrant examination of any case of bronchial 
asthma for evidence of tuberculosis in the lungs. 
The object of this paper is to study the relation- 
ship between the two diseases in a series of 572 
cases seen during the years 1943 and 1944 at 
this hospital, of which 481 had pulmonary tuber- 
culosis, 76 asthma, and 15 had both. Those 
with asthma and pulmonary tuberculosis are 
divided into the following three groups : (a) 
bronchial asthma and pulmonary tuberculosis, 
(b) bronchial asthma as a sequel to pulmonary 


Bronchial asthma as a sequel to pulmonary 

tuberculosis 

There were only two such cases. 

One patient, a clerk, 26 years, had haemoptysis in 
December 1939 and was arrayed after a month. He had 
artificial pneumothorax treatment for 7 months and a 
phrenic operation thereafter. He was then given gold 
injections, after the third of which he developed typical 
bronchial asthma for the first time, and suffered from 
it for Sh years. Later ar-rays showed no evidence of 
tuberculosis of the lungs. He was given soamine (24), 
autohsemotherapy (6), autovaccine (2 courses) and 
later tuberculin (B.E.) up to 1/100 mg. apparently 
with no immediate > benefit. 
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of 167,000 cases by mass jjdwgrap y an 

firs srff p £ r^fBt 

a history of bronchial asthma, lhis ng 
approximates to the incidence of asthmaamong 
the normal population Thus, Rowe R ( 1937 ! re 
norted 3 per cent asthma among 1,600 Umver 
sity students examined in California, an 
^prvice (1939) 3.67 per cent among 3,141 in- 
dividuals in the city of Colorado Springs. It 


■The second a £. ntl Artificiaf 0 pneumothorax was’ per- 

ffis f {j&rs&s; 

SteT™ h“4 diroiSa the intensity' of Ins 

symptoms. 

Bronchial asthma and non-pulmonary 
tuberculosis 

One asthmatic patient liad tuberculous glands 

in the neck without similar affection of the lungs. 
Another had tuberculous osteomyelitis of the 
rib The details of these cases are given below. 


Table II 




Family 

Eosinophil, 

Age 

Sex 

history 

per cent 

2S 

F. 

TJB. lungs 

15 

30 

M. 

Asthma 

Not done 


Type of lesion 


T.B. cervical gland 

T.B. osteomyelitis 
6th left rib. 


Remarks 


X-ray negative. Asthma 2 years before 
gland involvement. 

Fluoroscopy negative. Asthma 10 years 
before osteomyelitis. 


Prognosis in patients suffering from both 
bronchial asthma and pulmonary 

tuberculosis 

The course and prognosis in these cases appear 
to be worse than those of pulmonary tuberculosis 
uncomplicated by asthma. _ In the present senes 
two cases were cured, one is better, four more or 
less stationary, four have become worse, two 
died, and two could not be traced. 

Treatment of patients suffering from both 
bronchial asthma and pulmonary tuberculosis 

Treatment is the same as that of pulmonary 
tuberculosis. Mild cases respond to rest, gold 
and soamine. Others may require artificial 
pneumothorax which is not contra-indicated m 
asthma cases complicated with pulmonary tubei - 
culosis, except during the acute asthmatic nts. 
In this series it was performed in 3 cases and 
caused no breathing difficulty; it was howevei 
discontinued by the patients after 13, 10 and 8 
sittings. A fourth case (not included in the 
series) who also had this treatment was inteiest- 
ing. He was a Hindu male, aged about 48 years, 
and had diabetes, asthma and bilateral . tuber- 
' culosis. He was given simultaneous bilateral 
pneumothorax, 22 being given in the course of six 
months. He did not experience dyspnoea in spite 
of bilateral treatment, a past history of asthma 
and a fairly advanced age. ( Subsequently he 
left Calcutta and was lost sight of. 

' Discussion 

The incidence of pulmonary tuberculosis 
in the normal population is less than 1 per 
cent (0.82 per cent Brooks, 1943). Other 
studies put it at a slightly higher level. But 
Brooks’ figure, is given, as it is based on a study 


may thus be assumed that tuberculosis of the 
lungs does not predispose to bronchial asthma. 

In the present series of 91 cases of asthma 15 
(16.5 per cent) were found to suffer from lung 
tuberculosis. Fraenkel (1934) , in a similar study, 
found its incidence in 16.7 per cent among 369 
asthma cases and Harkavy and Hebald (1930) 
reporting on 400 asthmatic cases from IMount 
Sinai Hospital found that 10 per cent were 
tuberculous. 

The incidence of tuberculosis among asthmatics 
is therefore 12 to 20 times higher than in 
normal population. There are two factors 
which may be partially responsible for the high 
incidence of tuberculosis among asthmatics in 
the present series. More asthma cases are 
probably seen in the general medical out- 
patients’ than in a chest clinic,, where only 
those with suspected tuberculosis are usually 
seen. Further, if statistics were collected 
over a longer period, say a ten-year period, this 
incidence might have been less high. 

There has been a view in the past led by 
Landouzy that all or the majority of cases of 
asthma were of tuberculous origin. The tubercle 
bacilli are widely scattered, and the incidence 
of tuberculous infection among the town- 
dwellers is very high. The hypersensitiveness 
in asthma may thus be acquired in the first 
instance from contact with the tubercle bacilli. 
But against this view it may be pointed out 
that all asthmatics do not react to the tuber- 
culin skin test (Pirquet, Mantoux or Patch 
test) , and therapeutically too, all asthmatics do 
not respondjo tuberculin. Incidentally, it may 
be pointed out that Maxwell’s results with 
tuberculin in asthma cases \yere much less pro- 
mising. in 1932 than in his earlier reports in 
1930. T 
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Does tuberculosis benefit asthma or vice 
versa ? Some observers have reported that 
active tuberculosis benefits asthmatics. During 
the phase of active tuberculosis, asthmatic fits 
either do not occur at all or are much lessened 
in frequency— but when the tuberculous disease 
heals, asthmatic fits recur. Such beneficial 
effects were not observed in the present series. 

It has been argued by other observers that 
asthma favourably influences the course of tuber- 
culous disease, and that the fibroid form is more 
common among asthmatics. The findings in the 
present series are contrary to this view; the 
lesions were predominantly exudative in type 
— one had breakdown, and another had definite 
cavities. In Harkavy and Hebald's (1930) 
series 17 out of 40 cases or 42.5 per cent showed 
cavities. Fraenkel’s (1934) cases however 
showed more fibrotic changes; among his 62 
cases, 16 had active tuberculosis, 26 productive 
inactive cirrhotic lesions and 20 had healed 
lesions. 

Moreover, it may be pointed out that asthma 
cases may exert a harmful effect on tuberculosis. 
The excessive cough and increased secretion may 
help the bronchogenic spread in an active case. 
Also the tendency to re-expansion of the lung 
and consequent re-opening of cavities observed 
in asthma cases undergoing artificial pneumo- 
thorax treatment by Vaccarezza and Cucchiani 
(1941) interfere with effective collapse therapy. 

Stfmmary 

Statistics show that the incidence of asthma 
in the tuberculous group and in the normal 
group is almost the same. But the incidence 
of pulmonary tuberculosis among asthmatics 
is 10 to 20 times higher than among normal 
individuals’. Among 91 cases of bronchial 
asthma 15 had pulmonary tuberculosis.^ 

Two cases of arrested lung tuberculosis in this 
scries developed bronchial asthma as a sequel. 

Bronchial asthma appears to predispose to 
pulmonary tuberculosis. Further, the fits of 
cough and increased secretion may help the 
bronchogenic spread in an active case of tuber- 
culosis; and the condition of asthma interferes 
with effective collapse therapy. 
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[Three out of the 15 cases of asthnia plus pulrnonaxy 
tuberculosis arc recorded as showing an eosinophil 
count of 32, 54 and 88 per cent. One cannot help 
wondering whether these were really cases of tuber- 
culosis and asthma. Is it not possible that they were 


cases of the so-called ‘’tropical eosinophilia f in which 
the clinical and x-ray findings sometimes lead to a 
wrong diagnosis of tuberculosis ? This suggestion is 
supported by the fact that two out of these three cases 
are recorded as cured with rest and injections of 
arsphenamine and gold. Moreover; these arc the only 
two out of the 15 cases in which cure is* reported 
Editor, J.M.GM 


AN EASY METHOD OF PRODUCING 
PERMANENT ROUGH VARIATION 
IN CHOLERA VIBRIOS* v/ 

By G. PANJA, M.n. (Cal.), D.nact. (Lond.) 

Officiating Professor of Bacteriology and Puthology, 
School of Tropical Medicine, Calcutta 

( From the Department of Bacteriology and Pathology, 
School of Tropical Medicine, Calcutta) 

Rough cholera vibrios are required to prepare 
rough sera, and rough sera are used to test 
smoothness of cholera vibrios and also the 
potency of cholera vaccines. Hitherto only one 
rough strain of the Inaba sub-type was avail- 
able at the Central Research Institute, Kasauli, 
but none of the rough' Ogawa sub-type. Cholera 
vaccines were therefore being tested with Inaba 
rough serum and not with Ogawa rough serum, 
although the vaccine is nowadays made up of 
both Inaba and Ogawa sub-types of the smooth 
vibrios. A method of producing a rough 
variation in the cholera vibrio is as follows : — 

A nutrient agar plate' with 1 in 5,000 atebrin 
(Bayer) incorporated in the medium is prepared, 
and on it Inaba and Ogawa smooth vibrios are 
stroked. The vibrios begin to grow on such a 
medium, and after a few days, rough colonies 
appear here and there in the stroked area. 
These are re-plated on ordinary nutrient agar, 
medium. If no rough discrete colonies are seen, 
re-plating is done on atebrin-agar medium so as 
to isolate the rough colonies. 

An Inaba rough colony is 1 to 2 mm. in 
diameter in 48 hours, glistening, slightly opaque 
with a crenated margin. The growth on agar 
slope is fine and scanty. Microscopically, some 
organisms show typical comma forms but some 
show either straight, spherical or ovoid forms. 
The organism is sometimes non-motile. It 
sometimes ferments lactose, producing acid only. 
In glucose, saccharose, mannitol and maltose, 
acid only is produced. The cholera-red reaction 
is positive. The organism is salt-sensitive and 
gives a positive Milton’s test. With Inaba rough 
serum it is agglutinated to full titre but with 
Inaba smooth serum it is agglutinated only 
partially. For example, the Inaba smooth is 
agglutinated up to 1 in 400 with Inaba rough 
serum, whereas the induced Inaba rough is 
agglutinated up to 1 in 1,600. Vice versa , with 
Inaba smooth serum, the original strain is 
agglutinated to full titre but the rough strain to 
a very low titre. This variation is maintained 


*Thc paper was read before the Indian Science 
Congress Association, held at Nagpur in January 1945, 
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and there is no reversion to the smooth form. 
All strains cannot be readily converted into 
rough forms by this procedure. 

An Ogawa rough form grows scantily in fine 
colonies which are sometimes non-glistening, 
opaque and flat with crenated margins and rough 
surface. Microscopically, comma forms as well 
as long straight forms are seen. The organism 
is motile, ferments lactose initially, but later 
acidity is followed by neutrality.' Glucose, 
saccharose, mannitol and maltose are fermented 
with the production of acid only. The cholera- 
red reaction is positive. The organism is salt- 
. sensitive and gives positive Milton’s test. With 
Ogawa smooth serum, the original strain is 
agglutinated up to 1 in 4,000, but the induced 
rough strain is agglutinated up to 1 in 50 only. 
The variation appears to be 'permanent. 


TURMERIC AND VEGETABLE OILS 
AS REPELLENTS AGAINST 
ANOPHELINE MOSQUITOES 

-By M. I. PHILIP, ba. 

V. ItAM AKRISHN A, b.sc. (Hons.) 
and 

V. YEN K AT RAO, f.r.s., t.m. &h., M.n.san.i. 
{.From the Malaria Section, Medical Department, 
Bengal Nagpur Railway) 

In the course of a malaria survey of ele- 
mentary schools, Major R. Senior White inves- 
tigated the splenic index in boys and girls in 
two localities. One was Koraput, situated in 
the hyperendemic Jeypore hill tracts in Orissa, 
but the children belonged mostly to the police 
staff hailing from Ganjam and North Vizaga- 
patam districts. The other locality was 
Naupada, a village in the North Vizagapatam 
coastal area; in this locality observations were 
made both before and after malaria control 
measures were adopted. The figures are re- 
produced below. 


in boys; and that at Naupada, following 
malaria control measures, the splenic index in 
both sexes was halved but the male-female 
ratio in splenic index remained unchanged. 

Somewhat similar results were obtained by 
Russell et al. (1938) in South Madras, which 
are given below. 

Table II 


1 

Sex ; 

Number 

| 

Number i 

Spleen 

examined 

palpable 

index 

Males . . | 

3,292 . 

I 

1,308 

39.7 

Females . . j 

1,358 

411 

30.3 


It appears therefore that the male sex in 
these localities is more exposed to infection 
than the female sex. 

In the course of investigations on the feeding 
and resting habits of the fluviatilis group of 
anopheline mosquitoes in the Jeypore Hills, in- 
volving adult mosquito catches as they enter 
and feed in houses at night, a curious fact was 
observed. Every one of the mosquitoes was 
found to feed on men only, though women w r ere 
also sleeping close at hand. These catches 
were made in houses occupied by the subordi- 
nate railway staff belong to the local Khond 
and Oriya tribes (it would be difficult to 
attempt such catches in the houses of the Telugu 
staff hailing from the plains of the North 
Madras coast). Sex per se cannot of course 
explain this phenomenon, but it may be due to 
some peculiarity in the personal habits of these 
women. On enquiry it was found that these 
women, take their daily bath after application 
of turmeric and mustard or gingili oil to their 
bodies and do not use soap during the bath. 
This custom is a sine qua non of the married 
state and maidenhood, but widows are prohi- 
bited its use. 


Table I 


1 

1 

1 

Date 

i 

Locality 

Jan. ’37 

Elementary 
i Schools, 
Koraput. 

20-3-43 

Elementary 

Schools, 

Naupada. 

10-3-44 1 

Do. 


Splenic enlargement 

9 


Boys 


No. 

exd. 

Nil 

l fb. 

2 fb. 

3 fb. 

4 fb. 

5 fb. 

Spleen 

index 

114 

66 

10 

16 

S 

10 

4 

42.1 

80 

52 

20 

*■ 

I 

3 

1 

2 

• • 

l 

35.0 

83 

| 69 

6 

f 

l 

1 4 1 

1 

3 

i 

16.9 


fb. — finger breadth. 


Girls 


No. 

exd. 

Nil 

1 fb. 

^2 fb. 

3 fb. 

4 fb. 

Spleen 

index 

53 

41 

3 

4 

4 

1 

22.7 

30 

28 

i 2 

i 

•• 

« <* 


6.7 

51 

49 

1 2 


t 

i 

*• j 

•• 

3.9 


It will be observed that in both areas I 
the spleen index was much lower in girls than I 


The use of turmeric and gingili oil wa s prob- 
ably universal at one time, but now among 


344 


THE INDIAN MEDICAL GAZETTE 


[July, 1945 


the. economically better off and socially more 
advanced women, soap is used and the use of 
turmeric and mustard or gingili oil is con- 
fined to certain ceremonial occasions. 

To ascertain whether turmeric and vegetable 
oils have any repellent effect, the following 
tests were made: The first author collected in 
the Jeypore Hills over a dozen anopheline mos- 
quitoes, mostly A. fluviatilis, in a cage and put 
inside it one of his hands previously besmeared 
with turmeric and mustard oil and then washed 
with plain water. The mosquitoes refused to 
feed on it whereas immediately afterwards they 
rapidly fed on his other hand not so besmeared. 
He repeated the experiment next night with the 
same result. About the same time, the second 
author carried out a similar experiment using 
gingili oil instead of mustard oil with A. sub- 
pictus and A. annularis at Naupada (North 
Madras Coast) with precisely similar results. 

Since the above observations were made, we 
came across, by the courtesy of Major R. 
Senior White, the statement made by Bispham 
(1944) which bears on our findings. He says 
that, in certain tropical countries, local 
habits of- the population either limit the spread 
of malaria or increase the spread. In Fezzan, 
for instance, women are not often infected 
because they anoint their bodies, as a cosmetic 
habit, with an -oil which is deterrent to mos- 
quitoes. On the other hand, small children in 
most hot countries wear no clothing until they 
are six or even more years of age and are 
easily bitten by the infected mosquito. 

Summary 


o 

that a large number of cases of tropical ulcer 
were attending the dispensary conducted by 
the Ramakrishna Mission at Mylapore. With 
the kind assistance of the authorities of the 
Mission and the medical officer of the dispen- 
sary, the ulcers were investigated. A total of 
one hundred cases formed the series under in- 
vestigation. 

The ulcers were recognized as ‘ ulcus tropi- 
cum ’ by their indolent nature, shelving base, 
often foul-smelling profuse discharge, and the 
associated pain and tenderness. The diagnosis 
was confirmed by the presence of Vincent’s 
bacillus either alone, or with spirochsetes in the 
discharge. 

The following observations were made : — 

The size of ulcers varied from j inch to 
2|- inches. Of 84 ulcers, 73 did not exceed one 
inch in diameter. Most of the ulcers were cir- 
cular or oval. Of 95 ulcers, 62 were on the 
foot, 32 on the leg, and one on the elbow. 

Pain was almost invariably present which 
rendered the patient often sleepless. The ulcers 
were very tender. Twelve out of 84 cases 
examined showed enlarged lymph glands. In 
these, there was associated inflammation of the 
cellular tissue surrounding the ulcer. 


Age incidence 


Below 

7-15 

15-30 

30-50 

Above 

Total 

7 years 

i 

years 

years 

years 

50 years 

examined 

Nil J 

28 

39 

14 

9 

90 


(a) Turmeric and vegetable oils appear to 
exercise a repellent effect against anopheline 
mosquitoes. 

(b) The relative freedom from malaria of 
women in the Jeypore Hills and in the bilingual 
areas of the North Madras Coast may be at- 
tributable to their habit of besmearing them- 
selves with these two substances before their 
daily bath. 
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TROPICAL ULCER 


ft STUDY OF ONE HUNDRED CASES COLLECTED 
IN THE OITY OF MADRAiS 


By N; SESH ADRIN ATHAN , m.b., b.s., d.t.m. 
King Institute of Preventive Medicine, Quindy 


At the Stanley Hospital, Madras, a study of 
tropical ' ulcers' ( Ulcus tropicum) was first' 
started on 27th November, 1943, at the request 
of the superintendent. A ^ ew cases were in- 
vestigated, but subsequently _ they became 
scarce at the hospital. Later it was observed 


The lowest age at which the ulcer was noted 
was in a boy of seven years. The largest num- 
ber occurred among adults engaged in active 
work. 

Sex . — In a total of 98 patients in whom the 
sex was recorded, there ivere 88 males and 10 
females. • 

Occupation and history of injury (see table). 

In the group ' others * are included 19 school 
children in addition to persons following occu- 
pations such as toddy tapping, goldsmith, bar- 
ber, etc. 

Comment . — The highest number v was among 
the weavers. Only 4 out of the 30 weavers 
gave a history of injury as a provocative cause 
for the ulcer. This is interesting, since, 
nearly 50 per cent of other cases have given a 
history of injury. The weavers also admitted 
that these ulcers were very commonly prev- 
alent among them. 

Treatment . — No controlled experiments were 
conducted. The impression formed is that mere 
antiseptic treatment such as the application of 
gauze soaked in 1 in 40 lysol lotion or eusol 
lotion was not effective. Ointments such as 
boric acid and zinc oxide were equally use- 
less. The discharge freely oozed out of the 
ulcer through the dressings, the margin gradu- 
ally extending under the discharge. 
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Gauze soaked in warm 5 per cent copper 
sulphate' solution was found to. be very effec- 
tive, reducing the discharge . in about 3 to 7 
days. Thereafter healing took place rapidly. 


forms of Vincent’s bacilli were non-motile while 
the long forms were more slender, and motile. 
In addition to the spirochsetes and . Vincent’s 
bacilli, B. proteus and some other very actively 



Weavers 

Coolie 

| 1 

| Domestic 
i servant 

Cart 

driver 

Carpenter 

Others 

| 

Total 

examined 

Total in each group 

30 

7 

i 

! 7 

2 

2 

43 

91 

With history of injury 

4 

3 

4 

i 

2 

2 

20 

35 

Without history of injury . . 

26 

l 

4 

! 

3 

0 

i 

0 

23 

1 1 

56 


Epidemiology 

The possible factors that lead to the incid- 
ence of ‘ ulcus tropicum ’ appear to be : — 

1. Trauma . — If the weaver group is ex- 
cluded from the series, it will be apparent that 
nearly 50 per cent (31 out of 61) give a history 
of injury initiating the sore. 

2. Bites by insects . — A high proportion of 
the ulcers were among the weavers (30 out of 
91). In this 30, only 4 gave a history of in- 
jury initiating the ulcer, while 26 did not. 
Another feature observed is that among the 
weaver group, with the exception of 2, all were 
adults above 15 years. All these people were 
males. These men evidently had been engaged 
in their vocation of weaving in their houses. 
The occupation necessitates them keeping their 
legs in pits for long hours. These pits are long 
pits in which the handlooms are lodged. The 
pits are kept moist, warm and lined with cow- 
dung. Insect larva; and adult insects may be 
sheltered in the pits. Whether insects have 
anything to do with initiating the ulcer has to 
be investigated. 

3. Nutrition . — It was a common observa- 
tion made during the study of this series that 
the class of patients coming with these ulcers 
consume little or no milk. 

Bacteriological observations 

Microscopic examination was done at first 
by staining the smears from ulcers by Gram’s 
stain, but later on freshly diluted carbol fuchsin 
stain was substituted. 


Total 

specimens 

examined 

- Fusiform - 
bacilli alone 
present ! 

- Fusiform 
bacilli and 
spirochsetes 
present 

Long forms 
of fusiform 
bacilli 
present 

.‘loo. 

* 48 

! 

44 * 

14 


Streptococci . and staphylococci alone were 
found.- in 8 cases which did not resemble the 
typical tropical ulcer in all respects. The 
short - ‘forms of Vincent’s bacilli were ■ tapering 
at the ends and slightly curved. They were 
seedin' large numbers. . r. . . 

Examination; -of wet preparations by dark 
ground illumination showed that- the • • short 


motile bacilli (Ps. pyocyanea ?) and some 
cocci were seen. 

The long forms of Vincent’s bacilli were 
fewer in number and were seen at a deeper 
level. Any current in the preparation could 
not disturb these organisms very much. The 
motility was very characteristic, namely, a 
lateral oscillatory movement of the progress- 
ing end, and a bending and straightening of 
the whole length of the organism. The bacilli 
could often be seen progressing slowly across 
the field. Fox (1921) has described motile 
Vincent’s bacilli in wet preparations. He des- 
cribes them as * having a peculiar wriggling 
movement suggestive of mosquito- larvae.’ Smith 
(1933) describes motile fusiform bacilli in wet 
smear preparations from tropical ulcer cases. 

Cultural examinations . — The medium used 
was that of Smith (1930) described as- 
modified Wenyon’s medium. Instead of human 
blood, rabbit blood was used. The fusiform 
bacilli grew along with B. proteus and other 
organisms. It took about three days to one 
week for the fusiform bacilli to multiply. The 
spirochsetes were alive for the first few days, 
but failed to multiply. 


Total cultures 

Fusiform bacilli 

examined 

grown 

39 

12 


In seven cases in which" the long forms of 
fusiform bacilli were seen from the direct 
smear, positive cultures were obtained. The 
organisms showed the same kind of motility. 
They were slender, adhering to masses of 
cellular debris especially decaying leucocytes. 
Sheaves of the bacilli could sometimes be seen 
twisted round one ' another. Often they were 
seen arranged in- a radiating manner around a 
central mass . of cellular debris. In one case, 
however,, these long forms showed no motility, 
and had a granular appearance. The - appear- 
ance was. identical- both, in direct smear as well 
as in culture. 

Pure cultures .of the. fusiform bacilli were 
obtained in - & few. instances on. solid .media, (one 
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per cent agar containing 25 per cent rabbit 
blood) incubated at 37° C. in an -atmosphere 
of 90 per.cent hydrogen and 10 per cent carbon 
dioxide. Sub-cultures could not be maintained; 
further attempts are being made. 

Summary 

A study of a hundred cases of ' ulcus tropi- 
cum ’ collected in the city of Madras exhibited 
the following features : — : 

1. The fusiform bacillus was present in 
every case of ' ulcus tropicum.’ 

2. A motile form of Vincent’s bacillus is 
present in some of these ulcers. 

3. The lower limbs form the site of election 
for the ulcers in almost all cases. 

4. Though injury is responsible for starting 
the ulcers, there might yet be another factor 
in their causation, viz, the insect factor. 

My thanks are due to Dr. C. G. Pandit, O.B.E., mjb., 
B.s., phn., dj>.h., d.t.m., Director, King Institute, 
Guindy, for valuable suggestions and help in carrying 
out the investigation and for permission to publish 
these notes. 
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APPLICATION OF THE D.E.C. MEDIUM 
TO THE ISOLATION OF TYPHOID 
BACILLI FROM SEWAGE IN CALCUTTA* 

By G. PANJA, m.b., D.Bact. (Lond.), f.n.i. 
Officiating Professor of Bacteriology and Pathology 
and 

S. IC. GHOSH, b.sc. 

Assistant Chemist 

{From the Department of Bacteriology and Pathology , 
School of Tropical Medicine, Calcutta) 

As the D.E.C. medium of Panja and Ghosh 
(1943) is markedly inhibitory to coliform 
organisms, it was thought desirable to try it 
for isolation of Bad. typhosum from the sewage 
of Calcutta. This work was first undertaken 
here by Stewart and Ghoshal (1932) using the 
Wilson and Blair medium, and Bad. typhosum 
was isolated from the sewage. There are how- 
ever certain disadvantages with the latter 
medium : it is more difficult to prepare; it- has 
to be used on the same day that it is prepared; 
at least two or three plates -have to be used for 
one sample of sewage; the suspected colonies are 
to be examined after 48 hours of incubation 
instead of 24 hours; recognition of the colonies 
is difficult; and the medium is often too soft 
for satisfactory work. We therefore wished to 
see whether our medium would remove the 
above disadvantages, and whether a higher per- 
centage of isolation would be obtained. 


* The paper was read before the Indian Science 
Congress Association held at Nagpur in Januaiy 1945. 


The Wilson ..and Blair medium was prepared 
according to the latest formula given by Wilson 
and Blair (1931). First of all, it was tested 
with pure cultures of typhoid bacilli.. After 24 
hours’ incubation, most of the colonies were 
greenish in colour, but a few were small and 
black with a metallic sheen. • There was no 
further change after 48 to 72 hours’ incubation. 
It may be mentioned here that on the D.E.C. 
medium, the colonies were about 2 mm. in dia- 
meter, smooth, slightly opaque and undiffer- 
entiated. 

A loopful of young broth culture of the 
typhoid bacillus was mixed with about 12 c.cm. 
of sewage and plated direct on the Wilson and 
Blair medium. Eleven suspected black colonies 
were tested but none of them was of the typhoid 
bacillus. The mixture was plated again after 
24 hours, and out of 14 colonies tested, 4 
proved to be of typhoid bacilli. Similarly 
plating was done on the D.E.C. medium direct 
after mixing and again after 24 hours. In the 
first instance, 10 colonies were tested and all 
were of typhoid bacilli and in the second 
instance 3 colonies out of 4 tested were of typhoid 
bacilli. This simple preliminary experiment 
suggested the possibility that the new medium 
might be superior to the Wilson and Blair 
medium in the isolation of typhoid bacilli from 
sewage. 

One hundred samples of sewage were collected 
from different pits in northern Calcutta and kept 
in the ice-chest for 15 to 30 minutes before 
plating. By practice, it was found that the 
sewage had to be diluted 1 in 3 before plating; 
otherwise colonies were so numerous that the 
isolation of typhoid bacilli was not possible. 
Large plates 6 inches in diameter were selected, 
one containing D.E.C. medium and two contain- 
ing Wilson and Blair medium, for each sample 
of sewage. Plates were marked into 4 quad- 
rants, and 4 drops of diluted sewage were put in 
one quadrant of the D.E.C. medium and 6 
drops in the Wilson and Blair medium. Thus 
the total number of drops on two plates of 
Wilson and Blair medium was 12, i.e. three 
times more chance of success was given to this 
medium. Suspected colonies were, fished out 
and stroked on small areas on MacConkey's 
plates. It was easier to select lactose-nonfer- 
menting clear colonies from D.E.C. plates. 
This preliminary sub-culture on MacConkey’s 
medium eliminated many colonies as lactose- 
fermenters and thus a lot of extra work was 
saved. The result of selection of colonies from 
the two media is given in the following table : — 



D.E.C. 

medium 

Wilson and 
Blair 
medium 

Total number of colonies 
fished out. 

1,012 

2,229 

Lactose non-fermenters 

. ' 858 

1,146 

Percentage 

85 

51 

Identified as Bad. typhosum 

7 

,1 
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The above result clearly shgws how more 
mistakes are apt to occur in the selection of 
colonies from plate cultures on Wilson and 
Blair medium than from the D.E.C. medium. 
If two plates of the D.E.C. medium and 12 
drops of sewage had been used, the number of 
successful isolations would presumably have 
been higher. It may be mentioned here that 
for identification of typhoid bacilli, slide- 
agglutination from colonies of primary cultures 
or sub-cultures on MacConkey’s medium could 
not be relied upon. Sugar reactions and 
agglutination in Dreyer’s tubes were done and 
where sugar reactions were suggestive but 
agglutination negative, Vi typhosum antiserum 
was used for agglutination. 

It may also be mentioned here that vibrio 
colonies on D.E.C. plates are characteristically 
transparent, large, 2 to 4 mm. in diameter and 
low convex. Such colonies were not found in 
any samples of the sewage plated. No search 
for paratyphoid bacilli was undertaken. 

Artificial mixtures of sewage and typhoid 
bacilli were treated with brilliant green (1 in 
10,000) before plating, but such an enrichment 
method was found less successful. For example 
in one sample of sewage, out of 18 colonies of 
lactose-nonfermenters selected, 7 proved to 
be those of typhoid bacilli, whereas by the 
brilliant green method, only one colony of 
typhoid bacilli was found. 

Summary 

One hundred samples of sewage collected from 
different pits of Calcutta were examined by two 
methods— culturing on two plates of the routine 
Wilson, and Blair medium and on one plate only 
of the D.E.C. medium of Panja and Ghosh for 
the isolation of typhoid bacilli. By the former 
method, although two plates were used for each 
sample, typhoid bacilli were isolated from one 
sample only, whereas by the latter method, using 
one. .plate only, typhoid bacilli could be more 
easily isolated from seven samples of the sewage. 
There are additional advantages of the D.E.C. 
medium over the. Wilson and Blair medium. 
The .D.E.C. medium is easier to prepare, can be 
used' 3 or 4 days' after preparation, can be kept 
sealed in paraffin-plugged Jena glass tubes for 
weeks' for future" use, and. the medium being 
harder than Wilson and Blair medium, can -be 
moye. easily inoculated. Only 24 hours’- ihcuba- 
tipn is '.necessary after plating . ydth\a.. smaller 
inoculum, and suspected colonies’ "on the plat.es 
are; easier to recognize. • On Wilson ,ahd Blair 
rnedigm^ there is more chance of missing.-- the 
colonies of typhoid bacilli, 'as some colonies are 
black, and some are green. ' Hence, ..only 51 per 
centmt the. colonies. selected from? Wilsons and 
Blair .plates proved to - be- lactose-nonfer- 
menters, whereas 85 per cent of the. .colonies 
selected from -the D.E.C. medium were lactose- 
nonfermenters.. 
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RAPID METHOD OF PARAFFIN 
EMBEDDING 

By P. V. GEARPURE 

MAJOR, IA.M.C. 

As a result of several years’ experience, I 
have found that acetone alone can be used quite 
efficiently and economically as a combined 
fixative, dehydrant and clearing agent in paraffin 
embedding. Pieces of tissue, roughly 1 cm. by 
0.25 cm., can be passed through three successive 
baths containing about 10 c.cm. of acetone and 
then directly embedded in paraffin. The acetone 
in the first bath will be useless as a fixative any 
further, but it can with advantage be stored for 
washing capillary pipettes. The acetone in the 
second and third baths can be used as the first 
and second baths for fixing the next piece of 
tissue. Thus the cost for a section is negligible. 

Where freezing equipment, viz, a special 
microtome and carbon dioxide, is not available, 
and when the ethyl chloride method is not 
possible, I have recently modified the technique 
as follows : The tissue is received in a test tube 
containing a mixture of commercial formalin 
5 c.cm ; and spirit 20 c.cm. and brought to boil- 
ing point in a water bath. It is then put on a 
filter paper and rolled to remove the excess of 
fluid and transferred serially into three acetone 
baths, keeping it for one hour in each. The 
tissue is next put in two melted paraffin baths 
also one hour in each. The block is cut immedi- 
ately it is set. The whole procedure inclu din g 
cutting sections and staining can be completed 
in six hours. 


EFFECT OF HEAT AND LIGHT ON THE 
ASCARIDOL CONTENT IN OIL OF 
CHENOPODIUM 

By A. K. MUKERJI, mjj. . 

Officer-in-charge, Department.- of Helminthological 
Research - ' 

' "and " - 

... -K. K. SEN GUPTA, m,sc' " 

Department of Chemistry, Calcutta School of Tropical 
Medicine - : 

a previous paper (Mukerji and Ghosh, 
jL94o), it was shown that tliefe.wss a progressive 
deterioration of the ascaridol content in oil 
of chenopodium .when it was kept, "at:: room 
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temperature varying from . 70°F, to 98°F. 
whether protected from light or not. 

To find out the best way of storing 1 the oil 
with a minimum loss of the ascaridol content, 
the following experiments were conducted : — - 

Six samples of the oil were placed in glass-stoppered 
phials and kept under the following conditions for one 
year. 

Sample A was exposed to direct sunlight for about 
five hours a day throughout- the greater part of the 
year. 

Sample B was kept in subdued light in a cool room 
where the temperature varied between 65 °F. and 75 °F. 
during the year. 

Sample C was kept in the same room as above, but 
the bottle was covered with black paper. ^ 

Sample - D was kept in strong diffuse light on the 
working table of the laboratory where the tempera- 
ture ranged between 70 °F. and 98 °F. during the year. 

Sample E was covered with black paper and kept 
inside a cupboard in the laboratory. 

Sample F was kept inside the same cupboard but 
not covered with black paper. 

Sample G was kept in the dark in an electric 
incubator at a constant temperature of 37 °C. 

At the end of two, four, six and twelve months 
the ascaridol content of the oil in these bottles 
was determined by one of us (K. K. S. G.) 
according to the standard B.P. method. The 
findings are shown in the following table : — ■ 


BLOOD-PRESSURE VARIATION AND 
CARDIOVASCULAR CHANGES IN 
DIABETES MELLITUS* 

By AMAL CHAKRAVARTI, m.b. 

House Physician, Carmichael Hospital jor Tropical 

Diseases , School of Tropical Medicine , Calcutta 

The role of diabetes mellitus in initiating or 
accelerating hypertension and arteriosclerosis 
has been engaging the attention of the profession 
for a long time, and numerous clinical studies 
have been made on the subject. In this paper 
observations on the blood-pressure variation 
and cardiovascular changes in fifty diabetic 
subjects are reported. 

Out of 50 patients,* 29 were admitted in the 
Carmichael Hospital for Tropical Diseases, and 
the remaining 21 were attending the diabetic 
clinic attached to the hospital Forty-three 
were above the age of 40 and only 7 were 
females. The racial distribution of the patients 
was as follows : — 


Hindu . . . . . . . . 20 

Mohammedan . . . . . . 14 

Jew .. .. .. ..9 

European or Anglo-Indian . . 6 

Assamese . . . . . . 1 


Sample 

! 

Ascaridol content, per 

CENT 


Total loss, 
per cent 

Initial 

j After 

2 months 

After 

[ 4 months 

After 

6 months 

After 

12 months 

A 

68.6 

62.5 

60.3 

57.9 

56.0 

18.4 

B 

64.7 

63.8 

63.2 

62.8 

61.4 

5.1 

C 

64.8 

64.1 

63.5 

62,9 

61.6 

4.94 — 

D 

65.2 1 

63.1 

61.05 

59.8 

58.2 

10.7 

E 

66.0 

645 

63.8 

63.4 

62.2 

5.76 

F 

66.4 

65.8 1 

64.6 

63.9 

62.6 

5.76 

G i 

66.9 

66.1 j 

65.5 

64.8 

63.0 

5.83 


During the period of twelve months, the loss 
of ascaridol was greatest when the oil was 
exposed to the direct heat and light of the sun 
(sample A). In diffuse but strong light of the 
laboratory there was also marked loss (sample 
D), Protected against light, the loss was much 
less (samples E and F) in the room with a 
varying temperature, while a constant tempera- 
ture of 98.6°F. (37°C.) in the incubator did not 
prevent the loss, though the oil was kept in the ' 
dark (sample G). 

The least amount of loss was noticed when 
the oil was kept in a temperature varying 
between 65°F. and 75°F. in subdued light 
(samples B and C). 

The best way of storing oil of chenopodium 
thus ' appears to be in a cool place, where the 
temperature does not rise above 75°F., protected 
from direct light. 

”* ” REFERENCE 

Mukbrji, A. IC, -and - Indian Med. Gaz 78 , 234/ 
.Ghosh, B. K. (1943). .. 


The majority of the patients had had the 
disease for five years or more. A few had com- 
plications: one came in with a hypertensive 
cerebral attack, one had a spreading ulcer over 
the left ankle, one had suffered from epidemic 
dropsy in the past, and three had associated 
infections, viz malaria, amoebiasis and a posw 
tive Wassermann. 

(a) Blood pressure . — The blood-pressure read- 
ings of these 50 diabetic patients were compared 
with those of ( i ) 50 non-diabetic patients treated 
in the hospital for various tropical diseases. 
Very acute cases were left out and only those 
conforming in age and weight as far as practic- 
able to the diabetic series, were chosen, and {ii) 
those of normal and healthy Indians given by 
Chopra et al. (1942). 

.From table I it is apparent that (i) . the 
average ^ systolic" and. diastolic .pressures ;of 
young diabetic subjects show: little variation' 
from those of the non-diabetic or normal 


* Paper rearranged by editor; 
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Table I 


Showing average systolic and diastolic pressure 
diabetic patients compared to 


in different age groups of both diabetic and non- 
those of normal individuals • 



OYSTGUC PRESSURES 

Diastolic pressures 

Age group 

Diabetic 

patients 

Non-diabetic 

patients 

Normal 

men 

Diabetic 

patients 

Non-diabetic 

patients 

Normal 

men 

10-14 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 

65-69 

Mean for 

all ages. 

94.0 

104.0 

122.0 

96.5 

130.1 

140.5 

136.6 

153.1 

149.6 

142.0 

126.8 

110.0 

115.4 

120.5 

113.2 

109.3 

115.3 

124.5 

121.5 

125.1 

109.0 

117.3 

116.4 

109.2 

111.5 

120.0 

113.6 

118.6 

120.4 

122.8 

126.2 

126.4 

128.6 

130.2 

118,7 

64.0 

52.0 

84.0 

65.0 

85.0 

86.4 

82.4 

91.6 

81.3 

83.0 

1 

71.5 

66.0 

67.6 

70.2 

71.8 

65.6 

57.1 

79.4 

76.5 

75.5 

61.0 

79.0 

70.2 

70.0 

72.4 

715 

72.0 

72.6 

735 

75.0 

77.1 

80.4 

82.5 

82.8 

72.3 


series; after the age of 40, however, they are 
definitely higher than the normal or control 
figures, and («) the mean systolic pressure of 
diabetic patients for all ages is higher than 
normal: Moreover, taking systolic and diastolic 
pressures above 150 and 90 respectively as in- 
dicating hypertension, and below 100 and 70 
as indicating hypotension, it is apparent that 
diabetics show a higher incidence of hyperten- 
sion (38 per cent) against (12 per cent) in non- 
diabetics, and a lower incidence of hypotension 
(22 per cent) compared to 35 per cent of the 
non-diabetic group as will be seen from table II. 

Table II 

Showing percentage incidence of systolic ‘ pres- 
sures, hypertension and hypotension in diabetic 
and non-diabetic patients 
'Systolic blood pressure in mm. oT Hg. 



Below 

100 

100- 
. 140. 

140- 

150 

150- 

200 

Above 

200 

Diabetic series 
Non-diabetic series 

12% 

16% 

56% 

80% 

20% 

2% 


2% 

0% 

‘Hyper- 
tension ’ 

* Hypo- 
tension ’ 


(inclusive of diastolic 
pressure values) 


38% 

22% 

12% 

35% 


To ascertain whether the blood pressure 
showed any variation’ with clinical improvement 
and fall in the. blood-sugar level, the in-patients 
were followed, up. It was found that with 
improvement in the diabetic condition in young 


patients, who. are mostly hypotensive, the blood 
pressure gradually rises and comes up to normal, 
whereas in elderly patients with normal tension 
or hypertension, it remains unaltered or shows 
a tendency to rise. 

Hypertension and diabetes . — Attempts have 
been made to show hypertension as a cause of 
diabetes. O’Hare observed that 11 out of 25 
hypertensive subjects had low sugar tolerance 
and concluded that hypertensives have a pre- 
diabetic inclination. Several theories have been 
propounded, stating that hypertension by 
causing (i) an altered metabolism, (ii) hyper- 
adrenia or (in) arteriosclerosis in the pancreas 
may give rise to diabetes, but these have failed 
to stand the test of time. 

Diabetes and hypertension . — A larger number 
of workers have viewed diabetes as a possible 
aetiological factor in the causation of hyper- 
tension. Their opinions are varied and may be 
grouped as follows : — 

(i) ' Hypertension is not related to diabetes, 
and in cases of diabetes with hypertension 
some other co-existent factors are responsible 
(Rosenbloom, 1922; Adams, 1929; Wilder, 
1939; and others). Schwartz (1936) holds that 
the frequent association of diabetes with 
hypertension is due to a higher incidence of 
diabetes in females who are very susceptible to 
hypertension, and in whom endocrine disturb- 
ances are very common, and that persistent 
hyperglycemia as a cause can be ruled out. 
Baraeh (1942) observed that hypertension is 
related to body build. 

(if) Hypertension in diabetes is fairly common 
(ICoopman, 1924; Major, 1929; Kramer, 1928; 
and others). The two diseases- have been 
regarded as only stages of the same disorder 

(Kramer, 1928). O’Hare (1920) holds similar 
views. 
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{Hi) Hypertension in diabetes is common, but 
young patients are mostly hypotensives (Joslin, 
1923). The figures obtained for the incidence 
of hypertension in diabetes mellitus by differ- 
ent workers are given in the following table : — 


123 had an abnormal electrocardiogram at the 
beginning of treatment and at the end of treat- 
ment 15 returned to normal. Unless severe 
•arteriosclerosis is present, the condition would 
thus seem to be reversible. 



Per cent 

Major 

.. 425 

Kramer . . 

.. 39.0 

Schwartz 

.. 30.4 

Joslin 

.. 28.0 

Katzklin (above 160 mm.) .. 

. . 25.0 

Adams 

.. 21.9 

In our series 

.. 38.0 

(iv) The kidney has been incriminated as 


cause by some, but nephritis is uncommon in 
diabetes, the true picture being one of nephrosis. 
Recently Allen (1941) has shown that the kidney 
lesion in diabetes is an intramural glomerulo- 
sclerosis with appreciable efferent arteriosclerosis, 
more common in patients with a widespread 
glomerular lesion, the constriction of the 
efferent arterioles probably playing an import- 
ant role. 

Diabetes and hypotension . — Hypotension has 
been mentioned by few and the cause is not clear; 
perhaps weakness of the heart muscle, due to 
slow fatty and glycogenic change and loss of 
body weight are responsible. 

(6) Arteriosclerosis . — In our series of cases, 
a detailed study of the arteriosclerotic condition 
was not possible, but its extent was gauged 
from palpation of large superficial arteries. It 
was observed that arteriosclerosis in one or 
more of the arteries was present in 29 out of the 
50 diabetics (58 per cent), 27 out of these 29 
being elderly subjects. In 3, the arteries could 
not be palpated on account of excessive obesity, 
and in 18 arteriosclerosis was absent. 

Of the patients with superficial arteriosclerosis, 
the majority had albumen in the urine, some 
complained of defective vision, and 7 had 
slight cardiac symptoms. These had probably 
some degree of internal sclerosis. 

(c) Heart . — Only 7 patients presented cardiac 
symptoms. Of these, 3 complained of a feeling 
of breathlessness on exertion, 2 of occasional 
palpitation, 1 of palpitation and giddiness and 
gave history of anginal attack. Examination 
of the heart, however, revealed no serious defect 
except that in 5 patients the heart was slightly 
enlarged outward, and in the patient with 
anginal history and hypertension the enlarge- 
ment was considerable. 

Friedman (1935) found cardiac hypertrophy 
in 47 per cent of cases and in only 18 per cent 
of these was the enlargement more than 
slight. Quoting Cabbot’s figures of cardiac 
hypertrophy (39 per cent) in diabetic arterio- 
sclerotic patients, he concluded that cardiac 
hypertrophy in diabetes cannot be considered of 
any special significance. In his (Friedman’s) 
series, 19 per cent had cardiac symptoms and 
only 9 out of 129 patients had anginal attacks. 
The same view is held by others. In Hepburn 
and Graham (1928) series, 56 patients out of 


Summary 

1. Blood-pressure variation and cardio- 
vascular changes in 50 diabetic patients have 
been studied. 

2. It was observed that hypertension and 
arteriosclerosis are of common occurrence in 
elderly diabetics; young patients usually mani- 
fest low pressures and with early and successful 
treatment they are likely to regain their normal 
tension. 

3. Cardiac abnormalities are infrequent in 
diabetes. 
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MYOTONIA CONGENITA 

(THOMSEN’S DISEASE) 

By AMIR CHAND, pji.cjj). 

IilEUTEN ANT-COLONEL, I.M.S. (Retd.) 
and 

P. N. CHHUTTANI, mj>. (Punjab), d.t.m. (Cal.). 

MAJOR, I.M.S./l-A.M.C. 

No record of this rare condition can be 
traced in India. 

The main characteristic feature of this heredo- 
familial disease of childhood is the involuntary 
persistence of muscular contraction when the 
initiating stimulus, voluntary, electrical or 
mechanical, has ceased. The muscular con- 
traction is slow and tonic. Its retarded relax- 
ation leads to characteristic clinical features. 
The child is left sitting when others run away. 
A yawn becomes drawn out because the mouth 


Plate XII 

UNCOMMON ETIOLOGICAL FACTORS IN PATHOLOGICAL CONDITIONS OF THE GALL- 
BLADDER : V. M. KAIKINI. PAGE 329. 

For explanation see page 332. 






Plate XIII 

CONGENITAL HEART DISEASE IN A CASE OF ‘ RESISTANT ' 
KALA-AZAR WITH PULMONARY TUBERCULOSIS : AMAL 
CHAKRAVARTI. PAGE 351. 



Skiagram of chest showing globular heart with increased width of 
cardiac shadow situated in mid position; scattered areas of 
mottling in both tipper lobes; calcified hilar glands. 
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cannot be shut quickly. Even trivial upsets of 
equilibrium, which would be quickly righted in 
normal individuals, lead to falls in affected 
persons because the correcting muscles cannot 
be called into play in time. The defect often 
tends to lessen temporarily after exercise. 
Myotonia may be generalized throughout the 
voluntary musculature or may be restricted to 
sets of muscles. . _ . 

.The cause of the disease is not known. Russell 
and Stedman (1936) showed that acetylcholine, 
prostigmin and potassium increased the defect. 
Kennedy and Wolf (1937) showed that quinine 
reduced the disability. This would suggest that 
the neuromuscular junction is the site of the 
lesion. Brown and Harvey (1939) on the other 
hand indicated the probability of a primary 
muscular disorder. The abnormal muscular 
sensitivity to direct mechanical stimulation 
(e.gf. by a tap) remains unaffected by curare 
or degeneration of motor nerve endings. This 
experimental work has been carried out in 
America on a strain of goats suffering from 
myotonia indistinguishable from the human 
variety. 

Quinine has given good therapeutic results in 
both man and goat. 


made by. the physician admitting the patient. 
The nystagmus and the eosinophilia were unusual 
features. The only other disease which has to 
be borne .in mind for differential diagnosis, 
dystrophia myotonia is easily distinguished 
by the characteristic associated muscular wast- 
ing, cataract and testicular atrophy. The 
familial character in this case could not be ruled 
out in view of an unreliable history and the 
absence of examination of relatives. Mende- 
lian inheritance of' the defect is the rule, though 
sporadic cases are known to occur rarely. 

Summary 

A case of Myotonia congenita with eosino- 
philia and congenital nystagmus is reported. 
The condition is believed to be unrecorded in 
India so far. The salient features of the 
disease are described. 
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Case report 

A. D., Punjabi male, 16 years old, a vegetable seller, 
was seen in December 1938, at the Mayo Hospital, 
Lahore, with complaints of generalized stiffness of both 
extremities improving slightly after exercise, and 
inability to lift the basket of vegetables from the 
ground on to his head. 

His history extended to childhood and infancy when 
he was noticed to be * weaker ’ on his legs than the 
normal child of his age, although he looked quite 
strong. The disease now constituted an economic 
handicap as he was unable to carry the vegetable 
basket. 

Relatives could not be examined, but the parents 
and the two younger sisters were stated to be fit, 
and no one else in the family was known to have 
suffered from a similar disability. 

The patient was a well-built boy with an apparently 
good general muscular development. His central and 
peripheral nervous systems were normal except for a 
marked nystagmus in all directions. This in . the 
absence of any other abnormality was considered to be 
congenital in origin. All muscles, particularly those 
of the limbs, were hypertrophied and the muscle tone 
was increased. There was no rigidity. The patient 
could not relax or tighten his grip quickly, but this 
improved after several attempts. He was unable to 
get up suddenly and run. When asked to do so, he 
performed the actions slowly and started running 
slowly only after covering about five to ten yards at 
an increasing walking pace. Regarding the difficulty of 
lifting his vegetable basket on to his head, he could 
not jerk it up after he had raised it from the ground 
slowly but quite easily. 

* Stools, xirine and blood picture were normal except 
for an eosinophil count of 735 per c.mm. for which no 
cause. could be found. The total white cell count was 
6,250 cells per c.mm. The Wassermann reaction was 
negative. . . 

Treatment with fifteen grains of quinine daily resulted 
in marked subjective improvement but no appreciable 
diminution of myotonia, could .be demonstrated after 
ten days’ therapy. 

.The clinical picture was' thus typical of the 
disease, and a correct out-patient diagnosis was 
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CONGENITAL HEART DISEASE IN A CASE 
OF * RESISTANT » KALA-AZAR WITH 
PULMONARY TUBERCULOSIS 


By AMAL CHAKRAVARTI, Mi. 

House Physician, Carmichael Hospital for Tropical 
Diseases, School of Tropical Medicine, Calcutta 


Cases of kala-azar with a combination of 
congenital heart disease and pulmonary tuber- 
culosis. are not on record. The following is a 
case report. 

A Hindu male child, 8 years old, was admitted 
to the Carmichael Hospital for Tropical Diseases, 
on 23rd October, 1944, with g history of repeated 
febrile attacks, for two years. Diagnosed and 
treated outside as a case of kala-azar with 
different antimonials, a total dose of 1.65 
grammes was given in 32 bi-weekly injections. 
The treatment did not control. the fever. 


in. i, “V™ uau very oiten noticed th 

child getting blue during fits of crying or coughin 
a nd out of breath at times. The patient had 9 brother 
and sisters; 6 died in their early infancy, 5 withi; 
a fortnight of birth and one at the age of 6; all wer 
prone to get ‘blue’. 

Condition on admission— The child was pale am 
anaemic; normal growth; no developmental anomaly 
no cyanoas. Fingers showed slight clubbing ; anlde 

peSture^lOl 4 ? F U b ; l Car0t i d ?™ kati S n notice able; tern 
TLo P u * se ra te 120 and respiration 25 pe 
minute. The patient practises mouth breathing Live 

Sgs# ^S£S&SarJ^ 

ddition, two other pulsations were visible : (1) * in th 
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second left interspace, probably arising in the pul- 
monary artery, and (2) in the epigastrium, well 
palpated- under the left costal margin suggestive of 
right ventricular dilatation. Percussion : an enlarged 
heart situated in normal position. Auscultation : a 
loud, harsh systolic murmur towards the base of the 
heart, in a localized area with the point of maximum 
intensity in the 3rd interspace, just outside the left 
sternal border;, no conduction along the vessels of the 
neck. Pulmonary second sound slightly diminished in 
intensity. Blood pressure 82/52 (right arm), 80/55 
(left arm). 

Laboratory findings. — Antimony and aldehyde tests 
were positive, and spleen puncture showed L. donovani 
bodies in fair numbers. Urine — no abnormality; stools 
— giardia cysts. Repeated examinations of sputum — 
no acid-fast bacillus seen. The blood counts were as 
follows : — 


usually faint, and audible, if at all, in the 
second left interspace, cyanosis is a late mani- 
festation, the pulmonary second sound is 
usually accentuated and' the aorta . is hypo- 
plastic; 'and the electrocardiogram generally 
shows high P waves and right axis deviation. 

.The early tuberculous infiltration of the upper 
lobes of both lungs did not flare up with 
diamidine treatment; on the other hand, it 
showed definite improvement. 

I express my thanks to Dr. P. C, Sen Gupta for 
his permission to report the case and for his valuable 
suggestions. 


Date 

Haemoglobin J 

R.B.G. 

c.v. 

M.C.V. 

M.C.H. 

| 

M.C.He. 

W.B.C. 

25-10-44 

1 

35% (4.76 gm.) 

1.63 

15.5 

95.09 

! 

28.6 

28.6 

1500 

2-1-45 

62% (855 gm.) 

3.02 

255 

84.4 

27.3 

32.3 

4,300 


A skiagram of the chest taken on 1st December, 1044, . 
revealed (1) a globular heart with increased width of 
the cardiac shadow situated in the midposition, 

(2) scattered areas of mottling in both upper lobes 
and calcified hilar glands, suggestive of early pulmonary 
tuberculosis (see figure, plate XIII). 

On fluoroscopy a globular heart with the right and 
left borders extending beyond the median line and 
presenting synchronous systolic contractions; the apex 
appeared rounded and displaced outwards, the vascular 
curves normal; retro-cardiac space free. 

Electrocardiogram . — Heart rate 107 per minute; sinus 
tachycardia. P upright in all leads; marked left 
axis deviation. 

Treatment and progress . — As the patient was 
resistant to antimony, he was put on M.&B. 736 
(phenamidine) of which he had 3 courses, the total 
dose being 1.57 gm. This was followed by a course 
of M.&B. 744 (stilbamidine), and he also had symp- 
tomatic treatment for cough, anaemia, etc. 

His pyrexia was now controlled and the anaemia defi- 
nitely improved. The spleen was also diminished in 
.size, and he gained 14 pounds in weight. 


Discussion 

The cardiac lesion in this case apparently 
belongs to the ‘ cyanose tardive 1 variety of 
congenital heart disease in which cyanosis is not 
a constant feature but appears temporarily or 
as a terminal phenomenon, when a. reversal of 
flow is effected in the arterio-venous shunt. This 
is likely to happen when through a septal defect 
too much venous blood gets transferred into the 
left ventricle. 

The loud and harsh systolic murmur in the 
left third space, synchronous bulging of both 
borders of the heart, absence of high P wave, 
and marked left axis deviation point to the condi- 
tion being due to a defective interventricular 
septum (Roger’s disease) and not to the auricular 
septal . defect in which the systolic murmur is 


I THE USE OF THE FEMORAL VEIN FOR 
VENOCLYSIS 

By D. R. VAIDYA, m.s., b.m.s. 

I Sassoon Hospital , Poona 

Many a time a surgeon is at a loss as to what to 
do in a case of shock because of the difficulty of getting 
a needle into a superficial vein. The fluid is there, 
e.g. plasma, whole blood, saline, etc., but the veins are 
all collapsed, and repeated attempts to get a needle 
into a vein now fail. 

We have found at such time the following method 
very useful. It has never failed uptil now. In no less 
than 20 cases we administered the fluids by this 
method. 

The technique is very simple. Palpate the femoral 
artery of the patient just at Poupart's ligament. About 
J to ^ inch medial to the artery runs the femoral 
vein. Press lightly above the inquinal ligament in 
order that the femoral vein may become distended. 
Take a transfusion needle and insert it at a point 
f inch below Poupart's ligament and l inch medial to 
| the femoral artery gently pointing upwards, outwards 
I and backwards. One must remember that the vein is 
situated at this point fairly deep (about 1 inch) and 
on entering it one experiences the same feel of loss 
of resistance as one does in puncturing a superficial 
vein. 

The technique was suggested by my chief Dr. K. C. 
Gharpure, M.s., f.b.c.s.e. 

The following are the advantages of this method. 

(1) The femoral vein is a large vein and in case of 
even collapse, is wide enough for a big trans- 
fusion needle. 

(2) Unnecessary dissection of a vein is prevented. 

(3) No special apparatus is necessary. 

(4) Difficulty due to reflex veno-spasm due to 

I trauma in opening a small vein is obviated. 

1 The only disadvantage is the fear of puncturing of 
I femoral artery. If the artery is punctured it can be 
made out by the spurting of blood. Just remove the 
needle and nothing is lost. 

I have to thank Colonel S. R. Prall, I.M.S., and 
Dr. K. C. Gharpure, M.s., FJt.c.s.E., for allowing me to 
publish this and for their interest in my work. 

; CORRIGENDA. In the article on * Weight, height 
and chest measurements, etc/ by Dr. M. G. Kini- in 
our June number — 

On page 301, para 3, line 7 — for ' height + chest girth * 
read 'height X chest girth \ 

On page 302, under figure 1, A— for ' lumbar ; view 1 
read 'lumbar curve \ 
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Anusol Haemorrhoidal Ointment 
can be confidently applied in 
cases where local inflammation 
of the anal regions is present- 
This preparation, because of its 
soothing, emollient and haemos- 
tatic effect, also relieves the pain 


Martin & Harris Ltd., 
Mercantile Buildings, 
Lall Bazar, Calcutta. 

Als:> at 

Bombay, Madras and Karachi. 
Prepared by 

WILLIAM R. WARNER & CO M 
LTD., LONDON, ENGLAND 


02 


HAEMORRHOIDS 


and discomfort caused by hae- 
morrhoids. Anusol Ointment 
does not contain narcotics, anal- 
gestic or local anaesthetic drugs, 
and therefore does not mask the 
symptoms, and improvement is 
genuine. 


.OtOAL 

tment 








SUPREMACY 


quality 

LONDON HOSPITAL ULTRATAN CATGUT 

TENSILE STRENGTH 

This chart compares the actual breaking strain of London 
Hospital Catgut on the knot as against the B.P. CODEX 
requirements and the U.S, A. Pharmacopcepja XII. 


No. 

1 

2 

3 

4 

5 

6 

7 

• 8 

9 

piol 

O 

O.. 

o 

o 

B. P. C. 

3-5 POUNDS 

LH.ULTRAT/ 

L.H. PLAIN 

U. S. A. 

5 POUNDS 

iN 8 

•20 POUNDS 

8 POUNDS 


“S c »*•« rrom numerous tests before release - 
. This superior tensile strength occurs in all sizes of L. H. Catgut 

THE LONDON HOSPITAL LIGATURE DEPARTMENT LONDON E.I. ENGLAND • 




& . 

, - 
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DIPHENAN B.D.H. 

A Highly Active Non - toxic Oxy uricid e 

Diphenan Is the most active anthelmintic against threadworms so far introduced, ; 

It quickly eliminates the parasites, and, provided adequate precautions are taken 
against re-infestation from the ingestion of eggs towards the end of a course, j 
treatment is effective, t 

Diphenan B.D.H. is an exceptionally pure product, and, despite its great activity, 
it is virtually non-toxic. 

Treatment with Diphenan B.D.H. is characterised by the following advantages : — 

1. The drug employed is colourless and practically tasteless. 

2. No nausea, vomiting, or visual disturbances are to be anticipated. 

3. Treatment is of relatively short duration. 

Stocks of Diphenan B.D.H. are held by leading chemists , and fall particulars are obtainable from — 

THE BRITISH DRUG HOUSES LTD. 

( Incorporated in England ) 

Imperial Chemical House Ballard Estate 

BOMBAY 

: DiphnfTn [457 



Under the stress of wartime conditions the “ Mobilix 
Ward outfit has earned a reputation for absolute relia- 
bility. It is built for hard service without the necessity 
for frequent maintenance, and is, therefore, well suited 
to 1 the requirements of remotely situated. hospitals. 

The “Mobilix” has an output of 95 kV. (peak) at 40 
mA., or 43 kV. at 60 mA., and screening may be carried 
out continuously for periods up to 10 minutes. 



WATSON & 


Pari of a series of “ Mobilix ” Ward X-Ray Apparatus in the 
up-to-date Watson factory in England. 

If you are planning for the future, please send us 
details of your X-ray requirements, when we will gladly ; 
submit suggestions and information about the 
arrangements which will be made for the resumption of 
representation in your locality after the war. 

SONS (KH St) LTD. 


by appointment 
TO THE LATE KING- 
EMPEROR GEORGE V 


Temporary Head Office : 

76 CASTLE ST., READING, ENGLAND. 
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- WOUND SHOCK 

The war has widened ouV conception of shock, 
which is now regarded as a complex state result- 
ing from multiplicity of causes, but most often 
from haemorrhage, its essential feature is failure 
of the circulation, and this may appear immedi- 
ately or soon after injury, or may be manifest 
at a later stage from various causes such as plasma 
loss as in burns, fat embolism, peritonitis and 
gas gangrene. Two or more of these conditions 
may be present in the same patient, producing 
a complicated clinical picture. Thus a man may 
have a severe fracture of the thigh followed 
by pulmonary fat embolism and later gas 
gangrene; each of these states may induce a 
state of shock. The mechanisms which bring 
about this circulatory failure are still not well 
understood, but they seem to vary in different 
types of injuries. One form of shock — vasovagal 
collapse, a condition characterized by a slow 
pulse and a fall of blood pressure due to dilata- 
tion of muscle arterioles — may follow psychic 
or painful stimuli with or without any loss of 
blood, and indeed it may occur in susceptible 
individuals after the most trivial injuries. Thus 
it is seen that shock is not a single entity but, 
as emphasized by the Medical Research 
Council (1944), a Uon-specific syndrome of great 
complexity. One of the best understood factors 
in the production of shock is acute reduction of 
the blood volume — oligsemia, and this commonly 
occurs in severe wounds from loss of blood 
externally or into the traumatized area. We 
shall here deal with certain aspects of diagnosis 
and treatment in this type of shock. 

It is easy to recognize shock when once it is 
established. . The patient looks pale, with a 
cold, sweating skin and sub-normal temperature; 
mentally he is clear, but may be restless with 
a touch of anxiety, and even if badly wounded, 
he does not complain of much pain. He has 
an intense thirst, but may vomit shortly after 
each drink. The blood pressure is low, and the 
pulse is weak and rapid, and may be almost 
imperceptible; sometimes there is air-hunger 
which means impending death. Such a picture 
is unmistakable, and denotes profound collapse 
of the circulation, calling for immediate appro- 
pnate treatment. But in the early stages, 
clinical appearances may be deceptive. There 
is a tendency to diagnose shock only when the 
pressure is low, but even. after consider- 
ate blood loss it may be as high as 150 mm of 
Hg. or even more. It seems that there is a 
phase of vaso-constnction which keeps up the 
iailmg peripheral circulation; the patient may 


recover without special treatment, or may pass 
suddenly into a state of profound shock. Hence 
no reliance should be placed upon a single blood 
pressure reading, but it should be taken fre- 
quently, especially before and during an opera- 
tion. In some patients the pulse remains slow, 
and the sub-normal temperature which is one 
of the most constant signs is not always coinci- 
dent with the fall in blood pressure. So for 
early diagnosis we must depend on a general 
appreciation of the clinical picture. To quote 
Zachary Cope (1944), ‘shock may be indicated 
by a sub-normal temperature with a low blood 
pressure, although the pulse rate may be within 
normal limits. Or it may reveal itself by pallor, 
sweating, sub-normal temperature and a small 
rapid pulse, while the blood pressure may remain 
approximately normal. And there are also cases 
in which the appearance and mental condition 


give no indication of the serious state of the cir- 
culation which the sphygmomanometer may 
demonstrate ’. For practical purposes, the best 
guide is the severity of the injuries. If’ the 
dressings, clothing or blankets are grossly blood- 
stained, if there is much swelling around the 
wound, or if the total area of the wound is 
large with much laceration of tissue, then one 
may assume that shock will develop sooner or 
later. Of course, there may not be much blood 
visible in case of internal bleeding. It is worth 
remembering that in a closed fracture of the 
femur there may be as much as two pints of blood 
extravasated in the muscles near about the 
injured part, and that serious shock may appear 
even after small bleeding. In a hypertensive 
subject the blood pressure may appear normal 
though in fact it has fallen considerably. 

The treatment of wound shock consists in 
replacement of lost blood by transfusion com- 
bined with efficient control of bleeding for 
which large pressure dressings are preferable to 
tourniquets. If it is an injured limb, a splint 
is put on, otherwise for the time being no local 
treatment is attempted. Broadly speaking the 
indications for transfusion are : (i) when the 
systolic blood pressure is below 90 mm of Hg 
and the pulse is rapid, (ii) when there is 
evidence of severe blood loss or severe wound- 
ing with laceration, even if there is little reduc- 
tion of systolic pressure, ( in ) in doubtful cases 
it is better to give than to withhold transfusion. 
Blood is the fluid of choice for massive trans- 
^ plasma or serum is as efficacious 
as blood m the initial stages of resuscitation. 

anvt™w age IS that }\ can b e used without 
7iri™ cross-matching, but it is not safe 
o give mpre than two pints owing to the 

Whi - ch j° akes ifc less effective and 
In *2 Ctab l? secondary ansemia that follows 
m two or three weeks' time. The amount 

™ P .dly as it will run under grLitJ- Si ‘the 
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blood pressure has risen to oyer 100 mm. Hg., 
when it may be reduced to a , drip. - To be 
effective, transfusion must be given as early, as 
possible. If the blood pressure has been low for 
several hours, it may fail to have any effect 
owing to the ‘ irreversible state ’ probably 
caused by damage to the capillaries and vital 
centres, but sometimes remarkable recoveries 
from prolonged circulatory failure have followed 
transfusion, so it should never be withheld even 
in desperate cases. In assessing recovery, several 
blood pressure records are the most useful guide, 
but other clinical details and subjective improve- 
ment must be considered. Unsatisfactory res- 
ponse is often due to continued or recurrent 
bleeding, or as just mentioned, to the irrevers- 
ible state, when fast and larger transfusions may 
be necessary; a rate of a pint in five minutes 
may be obtained by applying pressure from a 
Higginson’s syringe . connected to the inlet tube 
of the transfusion ‘bottle. Transfusion is use- 
less in brain damage and bacterial infections, 
especially gas gangrene and peritonitis, and 
dangerous when pulmonary complications are 
present. The sooner the patient is operated on 
after resuscitation, the better, or he may relapse 
into shock. Relapse however occurs more fre- 
quently during and after operation if the blood 
volume had not been made good, or falls again 
from slow blood loss. But, as Professor Wilson 
(1944) points out, relapse can occur even when 
the blood volume has been completely restored. 
Successful resuscitation before operation does 
not mean that the condition is again normal; 
still less is it a guarantee of eventual recovery. 
The man who has been rescued from severe 
shock remains in a precarious state, abnormally 
sensitive to blood loss and to the toxic action 
of anaesthetics. 

Some of the other measures for the treatment 
of shock need a few remarks. Body heat should 
be conserved by the application of warmth, but 
not to such an extent as to produce or increase 
sweating. Overheating, e.g. by electric cradle, 
is not only harmful but dangerous. Oxygen 
is not helpful. Morphine is given, though 
not as a routine, for the relief of pain and 
apprehension; 1/6 grain given intravenously 
is usually satisfactory and may conveniently be 
given with the transfusion fluid. Several cases 
of morphine poisoning have occurred from 
repeated subcutaneous injections, the large total 
dose being subsequently carried into the circula- 
tion as the latter improved. Dehydration is 
often present and requires attention. Immobili- 
zation of limbs, especially if there ‘are fractures, 
and gentle handling are essential. Shocked 
patients do not stand long journeys well. They 
should be lifted and moved as little as possible, 
and taken from the ward to the theatre in a bed 
and not on a trolley. At operation the essentials 
are wound excision, removal of damaged tissue, 
hsemostasis and gentle handling of tissues. 
Administration of anaesthetics needs good judg- 
ment and care. Deep anaesthesia itself is a state 


of shock. Whichever is chosen, it should be 
given with due regard to the depression of the 
patient and only in sufficient quantity to pro- 
duce the requisite effect. Shocked patients 
never require the same amount as a normal 
person. Spinal anaesthesia is never used. There 
may be considerable fall in blood pressure as 
the combined result of operation and anaesthesia, 
but patients usually recover without transfusion. 

_ It is unnecessary to add that post-opera- 
tive care is equally important. The patient- 
remains ill for several days and is apt to get 
new complications, chiefly as the result of 
bacterial infection. The treatment of shock 
indeed requires continuous and assiduous atten- 
tion until convalescence sets in. 
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THE SULPHONAMIDES IN BACILLARY 
DYSENTERY 

The value of this group of drugs in bacillary 
dysentery is now universally recognized, and in 
the opinion of many it can replace all other forms 
of treatment such as antidysenteric serum, 
bacteriophage, etc. There are some workers 
who still believe that these other preparations 
may have a role in bacillary dysentery, but 
possibly a subsidiary one. The vast majority of 
cases of bacillary dysentery respond veiy well 
to the sulphonamides. 

It has been considered that the effectiveness 
of the sulphonamides depended on the concentra- 
tion obtained in the gut, and that poorly-absorbed 
sulphonamides, such as sulphaguanidine and 
succinyl sulphathiazole, are the drugs of choice 
in bacillary dysentery; being absorbed slowly 
from the gut, they rarely produce any toxic 
symptoms. Some workers have now diverged 
somewhat from this view. It has been reported 
that, particularly when the gut is ulcerated, a 
considerable amount of these drugs may be 
absorbed, sufficient sometimes to produce block- 
age of the ureters on excretion. Moreover, 
several workers have found that sulphathiazole 
which is cheaper and readily available, in 
spite of its relatively high absorption, gives 
results at least equal to those obtained with sul- 
phaguanidine. Moreover, these drugs (sulpha- 
guanidine and sulphasuccidine) are not very 
effective against Sonne dysentery. Various 
workers have therefore been trying to discover 
still more effective sulphonamide drugs in 
bacillary dysentery. One of the drugs tested 
is sulphanilyl benzamide. 

Sulphanilyl benzamide was suggested, for use 
in dysentery by Brownlee and Tonkin in 1941 
particularly in the treatment of Sonne infection. 
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These infections are usually mild, but it has 
been found that the carrier state may be 
persistent for several weeks. In February 1945 
Swyer and Yang reported favourable results in 
the treatment of Sonne dysentery with this pre- 
paration. Sulphanilyl benzamide was apparently 
first produced and tried in vitro and in 
animals at the Welcome Physiological Research 
Laboratory, Dagenham, England. 

In our June number we published an article 
by Bose and Ghosh on ‘ Sulphanilyl benzamide 
in the treatment of bacillary dysentery ’, and 
in our present number we publish an article 
by Bose, Sen Gupta and Basu discussing the 
use of this drug in bacillary dyseptery, describ- 
ing its low toxicity in animals and quoting the 
report of Swyer and Yang in its effectiveness in 
man even in Sonne dysentery. 

We think that this paper, in making out a 
case for sulphanilyl benzamide, tends perhaps 
to exaggerate the toxicity of sulphaguanidine 
and also to minimize the value of sulphathiazole 
in bacillary dysentery. It • talks about the 
' inactivity of sulphathiazole in vivo ’ ; this is 
not in agreement with reports of several recent 
workers; sulphathiazole has been widely used 
in the treatment of bacillary dysentery with 
excellent results. 

If it is confirmed that sulphanilyl benzamide 
is more effective in Sonne dysentery cases than 
the other sulphonamides, and if it has no draw- 
backs, it may become the drug of choice in 
bacillary dysentery. It should, however, be 
pointed out that Sonne dysentery forms a small 
proportion of the total number of cases seen. 

J. L. 


Medical News 


INDIAN CHEMICAL MANUFACTURERS’ 
ASSOCIATION 

A press communique states that the Government of 
India have agreed to give facilities to the Indian 
Chemical Manufacturers’ Association to send a delega- 
tion to the United Kingdom and the United States of 
America with a view to studying the latest developments 
in the chemical industries in those countries. The 
delegation would consist of about ten representatives 
of most of the prominent chemical concerns all over 
the country who are t in the membership of the Asso- 
ciation. The delegation is expected to leave for the 
United Kingdom sometime in the beginning of August. 


CAN EPIDEMICS OF MALARIA BE FORECAST ? 

\ Since 1922 the Punjab Public Health Department have 
been issuing annual forecasts regarding the probability 
of' the occurrence of malaria in an epidemic form in 
different . parts of the province. These forecasts have 
been found to be reasonably accurate, and an improved 
method is now b^ing worked out. From a study, of 
malaria, during the last 77 years, it -appears that in 
the Punjab* epidemics tend to occur after a : period 
- years,; but - this' periodicity has not vet been 


conclusively established. The relationship between 
rainfall and malaria is also being studied m detail. 


COMMONWEALTH OF AUSTRALIA SERUM 
' , LABORATORY 

Founded on a small scale in 1915 1 when the first 
world war threatened to cut off Australia from overseas 
supplies, these laboratories have 'grown steadily and 
are an example of successful government enterprise, 
being self-supporting and even showing profit for many 
years. Sera, vaccines, penicillin and other biological 
products are manufactured and research work is carried 
on. During the present war, they have supplied their 
products to the various services and # for the civil 
needs of various countries including India and China. 


ABSORPTION OF AEROSOL PENICILLIN VIA 
THE LUNGS 

(The Lancet , 14th April, 1945, p. 468) 

In a preliminary communication Knott and Clark 
say that aqueous sodium penicillin remains active for 
a considerable time when dispersed as an aerosol. 
Penicillin inspired in this form, without the use of 
a mask; readily passes into the circulation, is excreted 
in the urine, and can soon be detected in the blood 
in therapeutically useful concentration. It is sug- 
gested that the administration of^ penicillin ^ by this 
means may have several useful clinical applications. 


THE NOMENCLATURE OF BP. AND OTHER 
DRUGS 

( The Pharmaceutical Journal, 14th April, 1945, p. 191) 

At a meeting of the Western Pharmacists’ Associa- 
tion, England, T. D. Whittet, ph.c., made the following 
remarks 

Multiplicity of trade names for definite chemical 
substances is the cause of considerable confusion to 
both ph} r sician and pharmacist, and leads to much 
needless expense and duplication of stock. For 
example, procaine hydrochloride is issued under at 
least thirteen different trade names, while there are 
over fifty different synonj^ms for sulph anil amide. In 
the latter case many of the firms .engaged in this 
trade buy sulphaniiamide from the common source 
and merely pack and label it independently. The sole 
object here is obviously to make a profit, and not 
to fulfil a consumer need, for when a drug is sold 
under a proprietary name, it costs on an average three 
times as much as when sold under an official name. 

There are over sixty different barbiturate derivatives, 
many of them haying no advantage over the official 
barbiturates and differing little from them in chemical 
constitution. Here, instead of giving a 1 fancy name ’ 
to the same drug, some manufacturers have produced 
various closely related compounds with the main object 
of their being different from the drugs of another 
firm. 

When one considers the great advances in medicine 
m recent years and the large number of genuine new 
drugs, it is little wonder that the busy doctor ha« 
no time to memorize a long list of synonyms for simple 
drugs, and as the ^ British Medical Journal stated 
recently, the practising doctor cannot be expected to 
know more than one name for a drug, and knowledge 
of a smgle name ought to be sufficient to permit him 
to identify a drug even when several different brands 
are on the market *. 

are n ™ch more satisfactory, 
for the Council on Pharmacy and Chemistry of the 
American Medical Association refuses to recognize 
« name ? for articles which are included in 
their Pharmacopoeia or National Formulary. The work 
of this Council should.be an example to us in Britain 

and" spurious remedies.' 0 ^ iscriminate between, genuine 
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CONTROL OF ACUTE BACTERIAL 
RESPIRATORY DISEASES BY 
SULPHA-DRUGS * 

By J. N. BEERY, mjd. 

Respiratory diseases account for a large part 
of morbidity both in children and in adults. 
Various methods have been used and advocated 
for the control of droplet infection in institu- 
tions, including elimination and proper treatment 
of throat carriers of Streptococcus hannolyticus, 
use of flannelette masks and gowns by the 
nursing staff, proper spacing of beds (Doyle 
and Robertson, 1944), and providing separate 
cubicles in the case of children (Jacoby, 1944). 
The application of dust-laying oils to the 
hospital bed clothes (Harwood, Powney and 
Edwards, 1944) and oiling of the floors 
(Anderson, Buchanan and MacPartland, 1944) 
or wet mopping in place of sweeping (Doyle 
and Robertson, 1944) are said to reduce the 
bacterial content of air and in consequence cut 
down the spread of air-borne infection. Other 
methods have aimed at sterilization of the air 
by ultra-violet radiation or hypochloride sprays 
or prophylene glycol vapour spray (Picken, 
1944). 

Most of the acute respiratory tract diseases 
are caused by Gram-positive cocci which are 
very susceptible to treatment with sulpha-drugs. 
Recently, these have been used on an extensive 
scale for prophylactic control in the American 
Army and the reports are very encouraging. 
Holbrook (1944) gives results of up to 75 per 
cent reduction in the incidence of respiratory 
diseases, streptococcal infections and rheumatic 
fever by the use of sulphadiazine prophylaxis 
on a large troop population (9,000). Thomas 
(1944) advocates 1 gramme daily doses of 
sulphadiazine for a period of 5 years to prevent 
.recurrence of rheumatic fever. For 4 years, 
from October or November to June, he gave 1 
to 1.2 gramme a day of sulphanilamide to a 
group of adolescents and young adults and com- 
pared the results with those observed in an 
untreated control group of similar rheumatic 
subjects. The results both as regards inhibiting 
beta-hsemolytic streptococcus infections and 
preventing rheumatic recrudescences were strik- 
ingly favourable. During these 4 years not a 
single major attack of rheumatic fever occurred 
in any patient while taking sulphanilamide 
prophylactically. Warren (1944) reports a 
marked reduction in the number of attendances 
at the out-patient department, and hospital 
admissions after the use of 1 gramme daily of 


* The American work which ' is quoted in this article 
is not supported by British experience, a summary -of 
which -appears in this issue under Current Topics 
(page' 263) A Further investigations are -required under 
wen-controlled conditions.— Editor/ - T.M.G. 


sulphadiazine among 9,000 soldiers. The most 
effective reduction was in diseases caused by 
beta-hsemolytic streptococcus, scarlet fever and 
naso-pliaryngitis due -to streptococci. 

Even more striking than these have been the 
results of Coburn (1944) in U.S. Navy. Pro- 
phylactic sulphadiazine, usually 1 gramme a day, 

■ was administered to part of the .personnel in 
several training centres from December 1943 to 
March 1944, with other groups at the same 
centres serving as controls; about 250,000 men 
were taking the prophylactic medication, and an 
equal number were observed as controls. 
During this period, hospitalization for severe 
respiratory diseases was reduced by 80 to 90 per 
cent, streptococcal infections were reduced by 
85 per cent, and the incidence of rheumatic 
fever dropped equally sharply so that in one 
centre there was only one case among the treated 
group to every 14 cases among the controls. 
The attack rate of rheumatic fever decreased 
gradually over the course of several weeks, indi- 
cating that prophylactic sulphadiazine interferes 
with the development of acute rheumatic fever 
by preventing the antecedent streptococcal infec- 
tions. In a preliminary report summarizing 
his observations on 30,000 men, he concludes that 
the continuous ingestion of 1 gramme of sulpha- 
diazine daily is adequate (a) to check a well- 
advanced streptococcal epidemic, (b) to check a 
streptococcal outbreak at its onset, and (c) to 
protect 85 per cent of susceptible recruits 
from implantation with bacterial respiratory 
pathogens. 

The optimum dose . — In adults, Holbrook 
(1944) found 1 gramme of . sulphadiazine daily 
the most effective dose, but he also obtained 
1 almost identical satisfactory results by the use 
of 0.5 gramme daily ’. Coburn (1944) found 
0.5 gramme a day 85 per cent effective but _ 
Thomas (1944) concludes that 0.5 gramme a ’ 
day is slightly less effective than 1 gramme a 
day in adults. 

Toxic reactions and dangers . — Lee (1944), on 
giving a single dose of 2 grammes of sulpha-, 
diazine to 25,000 persons, observed 13 severe 
reactions, 3 of them being critically ill. In these 
cases there was a history of previous reactions 
with sulphonamide, and the elimination of such 
cases from the mass prophylactic programme 
greatly diminished the incidence of severe reac- 
tions. None of them died. Holbrook (1944) 
reports that out of 40,000 troops given 1 gramme 
of sulphadiazine for 3 months, 13 individuals 
only lost some days off duty and 33 had mild 
manifestations not resulting in loss of time on 
duty. There were no deaths, no renal- complica- 
tions and no evidence of neutrophil -leukopenia! 
The major disabilities were skin lesions • occur- 
ring 'between the 1st and 16tli days of the ad- 
, ministration of the drug. These disappeared when 
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the drug was discontinued. In the only two 
individuals who developed high febrile reactions, 
there was a history of previous sulphonamide 
reactions. Coburn (1944) in his 30,000 navy 
trainees had severe drug reactions in only one 
in 10,000 individuals, and these reactions were 
equally divided between granulocytopenia and 
exfoliative dermatitis. 

Maintenance of the patients in the best pos- 
sible' physical condition, a gradual increase of 
dose from 0.5 gramme to 1.0 gramme a day in a 
period of three weeks, immediate reports of 
any rash or sore throat to the physician, 
frequent haemoglobin estimations and total 
leucocyte counts, and elimination of those with 
previous history of severe reactions with sulpha- 
drugs will tend to minimize the incidence of 
untoward reactions. The possibility of develop- 
ment of drug-fast respiratory pathogens is very 
remote and unlikely (Coburn, 1944) . The 
possibility of individuals becoming sensitized to 
the drug on a mass scale has been considered, 
but repeated periods of prophylaxis on the same 
groups have failed to demonstrate any develop- 
ing sensitivity (Holbrook, 1944). 

The choice of drug . — Sulphadiazine has been 
the most extensively used drug in mass prophy- 
laxis programmes. Thomas (1944) and also 
Feldt (1944) used sulphanilamide for prophy- 
laxis against rheumatic recurrences, and the 
latter recommends it as a safe and effective 
measure, but the rapid absorption and gradual 
_ elimination of sulphamerazine which make 
possible the maintenance of a concentration in 
blood higher than that with sulphadiazine 
(Welch et al., 1944) or any other member of the 
series, may make it (sulphamerazine) the drug 
of choice in the future. In our country, sulpha- 
nilamide, because of its cheapness, easy availa- 
bility and the absence of serious renal compli- 
cations, maj ? be the most used drug for a long 
time to come. 

Observations 

A high incidence of respiratory infections was 
observed in the creche of a cotton mill. This 
creche caters for 28 babies, all under 2 years, 
and is under the supervision of one trained nurse 
and 2 ayas. The babies are housed in a single 
room 45 by 224- by 11£ feet. The cradles are 
in 3 rows, 6 feet apart, and are spaced from each 
other at 1 foot distance. The children come from 
poor labour class, whose housing conditions are 
far from hygienic, but their nutrition in general 
is satisfactory. Mothers are allowed 45 minutes’ 
rest period 3 times a clay (10 working hours) 
to feed them. All infants above one year of 
v age are given two. additional feeds of 5 oz. milk 
and one feed of wheat porridge in between the 
two. .The weight of each child is taken fort- 
nightly - and charted. Any illness during the 
period of stay in the creche is also charted on a 
graph. 

During a period of observation extending 
from 11th November to 31st December, 11 cases 


of acute respiratory infection were recorded in 
the 28 babies (an incidence of 39 per cent). 
There were 4 cases of otitis media, 4 of broncho- 
pneumonia, one of lobar pneumonia and 2 of 
acute naso-pharyngitis. Four .'of .these occurred 
in November and the remaining ? in December. 
As none of the other methods to check the further 
spread of infection was possible due to local 
conditions, prophylaxis by sulphonamides was 
the method of choice. One-fourth of a tablet 
(0.125 gramme) of sulphanilamide was given to 
all the babies except two who were under three 
months of age and who -were given ^ of a tablet 
a day. This was continued for two months, from 
1st January to 28th February by which time the 
winter season ended. The results were highly 
satisfactory. No case of severe respiratory 
disease occurred during this period. Two or 
three babies had common cold but none of the 
usual sequelae due to bacterial super-infection 
developed. The only cases of illness during the 
period were two cases of P.U.O. (presumably 
malaria) in previously known malarious children 
and which yielded promptly to quinine adminis- 
tration. Thus an incidence of 25 per cent in 
December (7 cases among 28 babies) was 
reduced to nil in January and February by the 
daily use of a small dose of sulphanilamide. 
No toxic reactions were observed in this small 
series. 

Conclusions 

Small daily doses of sulphonamides are a safe 
and effective method for the control of acute 
bacterial respiratory diseases as well as for pre- 
venting recurrences of rheumatic fever. It may 
be, the method of choice in a small institution 
while it is the only practicable method for 
large-scale application. - 
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SOME OBSERVATIONS ON FLY 
BREEDING IN COMPOST TRENCHES* 

By K. G. JOSHI, m.sc. (Agr.), pIi.d. 
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Department oj Agriculture, C. P. and Bcrar 
and 

V. R. DNYANSAGAR, m.sc. 

Assistant Biochemist 

Introduction 

The usual two types of town wastes, viz. 
rubbish ( katchra } and night-soil, are dealt with 
separately in their sanitary disposal. In most 
municipal towns in this province, katchra is 
stacked in heaps above ground, and near the 
outskirts of the town. Our observations have 
shown that it is as much a source of fly nuisance 
as the night-soil, but very little attention is 
paid to its sanitary disposal. Night-soil usually 
is buried in shallow or deep trenches under a 
six-inch or one-foot layer of earth. It has been 
observed that unless this is done carefully, smell 
nuisance and prolific fly breeding are common 
features of trenching grounds. As the night- 
soil by itself undergoes only a mesophylic 
fermentation, fly eggs and maggots, with which 
it is invariably infested, are not killed for lack 
of rise of temperature to a lethal point. 

These old methods of disposal could be 
replaced by the compost method which has 
proved to be of higher sanitary standard, and 
leads to better utilization of town wastes as 
manure. The agricultural value of town waste 
as organic manure is considerable if properly 
exploited. The methods in vogue are, however, 
wasteful. Katchra or rubbish is in some places 
directly applied to fallow-lands which are put 
under vegetables when the refuse is completely 
decomposed. In many towns it is usually 
wasted. The trenched night-soil is generally not 
sold as manure for the following reasons : (1) 

A very large quantity of earth is carried away 
from the trenching ground when the night-soil 
manure is sold. In the course of a few years, 
the level of the trenching ground sinks consid- 
erably and the whole area becomes a shallow 
depression where water stagnates during the 
rainy season, leading to general insanitary condi- 
tions. To avoid this, the municipalities do not 
sell the night-soil manure even though there is 
a demand for it.. (2) In many. towns, however, 


' * Abstract of the paper 'communicated to ' and pub- 
lished by the Agricultural Section of the 32nd Indian 
.Science Congress. The Work was' conducted ‘under the 
compost ‘ scheme financed partly by the Imperial 
Council of Agricultural' Research. 


there. is no demahd.for-it due to caste prejudice. 
The fields where trenching is done are some- 
times leased out. for cultivation and fetch a good 
revenue. 

In the present efforts all over the country to 
increase the production of food crops, many are 
looking forward to fuller utilization of all 
wastes for agricultural purposes. The Prov- 
incial Governments are, therefore, operating 
compost schemes for converting town refuse into 
compost manure. In the preparation of compost 
from town wastes, both night-soil and katchra 
are together processed, and it is observed that 
the disposal is more sanitary than the older 
methods. The manure does not possess any 
offensive smell and hence it may be possible to 
make cultivators handle it themselves without 
any prejudice. 0 

One criticism that is sometimes made by 
public health authorities regarding the compost ' 
method is that it does not prevent properly the 
breeding of flies. Our observations on the. 
Bangalore method of composting have been 
quite satisfactory in this respect. In view of 
the above criticism, it was considered necessary 
to have some critical observations on fly breed- 
ing and these observations are reported here. 

Experimental 

Large-scale compost work .was started at' 
Amraoti in May 1944. Compost trenches of 
the size 20 X 6 X 3 feet were filled with refuse 
by the Bangalore method (1) by putting alter- 
nate layers of 6 inches katchra and 2 inches 
night-soil. The layer of katchra was made up 
by two cart loads and -.that of the night-soil by 
100 gallons of fresh night-soil. The topmost 
layer of katchra in every trench was thicker 
(9 inches) being made up by three cart loads of 
rubbish, and this was finally covered over by a 
2-inch layer of earth. 

Temperature oj compost mass during summer 

The temperature of the top 9-inch layer of 
the compost mass was recorded in many trenches 

Table I 

Showing temperature oj the top Q-inch compost 

mass jor a period oj a fortnight m trench 
no. 20 


Day after com- 
plete filling of 
the trench • 

Temperature 
in centigrade 

6 

61° 

7 

61° 

8 

! . 60.5° 

9 

1 65° 

10 

60° 

11 

62° - . ' - 

- 12 

■ 63° 

-13 

62° 

14 

02° "* 

15 

64° 

' 16 

i 

■64° • 
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from time to time by inserting a thermometer 
at three or four spots and noting the average 
temperature. It would be unnecessary to give 
all the temperature records here, the general 
feature of the records being the same. Some 
typical figures are mentioned in table. I. 

’ It was generally observed that during the 
summer months of April, May and a part of 
June, the top layer of rubbish attained a tem- 
perature above 55 °C. within the first two or 
three days; the maximum temperature was at- 
tained within the first week, and this tempera- 
ture was maintained for over a fortnight. The 
maximum temperature noted in some other 
trenches is given below : — 

Table II 


Showing maximum temperatures reached in 
some compost trenches 


Trench number 

Day after filling 
when the tem- 
perature was 
attained 

Temperature in 
centigrade 

9 

4 

61° 

11 

7 

60° 

13 

4 

61° 

14 

6 

62° 

16 

8 

61° 

19 

7 

65° 

20 

9 

65° 

21 

8 

61° 

22 

6 ; 

62° 

23 

i 

7 

62° 

24 

6 

- 60° 

26 

4 

63° 


It is thus seen that the top katchra layer, 
whereto maggots from the lower night-soil 
layers would creep for emergence,' maintains a 
temperature condition which can be considered 
sufficient for their destruction. As the life-cycle 
of flies from the egg to the adult stage is 12 
to 15 days, it is important that the highest tem- 
perature conditions develop and prevail within 
this period. 

Maggot and pupal counts in the summer 

The total number of maggots and pup* 
present was counted in four or five in one square 
foot areas in some trenches. The’ katchra layer 
was disturbed to a depth of 3 inches or so, and 


all maggots and pup* carefully counted. The 
results are given below : — 

Table III 

Showing the number of maggots and pupa? per 
square foot in tjie surface rubbish layer in 
summer months 


Trench number 

Number of 
maggots 

Number of 
pupae 

2 

Nil 

Nil 

4 

5 

4 

7 

5 

4 

8 

12 

Nil 

13 

7 

Nil 

16 

18 

3 

21 

i 

4 

11 

22 

2 

6 

23 

30 

5 

24 

8 

• 

8 

25 

5 

2 

26 

1 

Nil 


It is seen from the table III that the 
number of maggots and pupae in the compost 
trenches is very low in the summer. It has been 
further observed that a large number of 
maggots were dead, probably because of the 
high temperature conditions prevailing in the 
compost mass. It may be concluded that the 
nuisance of fly breeding in the summer months 
does not exist, as a result of high temperature 
attained by the decaying rubbish which destroys 
a large number of fly maggots and pupae, and 
also because the general conditions are also not 
very favourable to fly breeding during the time. 

Temperature of compost mass dunng the rainy 
season 

The rains particularly have been rather 
heavy this season at Amraoti. The total rain- 
fall this year was 51 inches, whereas the average 
for this tract is only 30 inches. During • the 
rainy season the' general condition of moisture 
in the compost mass is unfavourable for rapid 
decomposition. Whereas the katchra during the 
summer is quite dry, and the proper • moisture 
conditions for rapid decomposition could be 
established by the addition of the required quan- 
tity of night-soil, in the rainy season katchra is 
almost saturated with moisture, and hence the 
moisture level is much above the optimum. 
Excessive moisture prevails fin the compost mass. 
This generally .leads to slow decomposition and 
hence to a slight rise of temperature. The 
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maximum temperatures recorded in some tren- 
ches in the surface 9-inch layer of rubbish arc 
given in table IV : — 


Table IV . 

.Showing maximum temperatures in centigrade 
recorded in some trenches in rainy season 


Trench number 

Day after filling 
when temperature 
w T as attained 

Temperature in 
centigrade 

46 

4 

54° 

49 

2 

49° 

62 

9 

38° 

64 

3 

35° 

60 

15 

43° 

61 

10 

49° 

62 

4 

50° 

i 


It is, however, observed that during the rainy 
season considerable variations occur in tem- 
peratures depending upon the rainfall conditions 
and consequently on the moisture and air condi- 
tions in the top compost mass in the trenches. 
The temperatures of the surface 9-inch layer of 
rubbish in trench no. 60 are. given below as an 
example 

Table V 

Temperature in centigrade in the surface 9-inch 
layer of trench no. 60 during first two weeks 


Day after 

Temperature in 

filling I 

centigrade 

4 

- 21.5° 

~ 5 

35° 

6 

' 42° . 

7 

• 37,5° 

8 

39° ‘ 

9 

40° 

10 

42° 

12 

49° 

14 

39° 

i5 

.43° 

17 

33° 


It is thus seen that the temperature of the 
compost mass may vary considerably during the 
rainy season, low temperatures prevailing after 
heavy rain showers and higher temperatures when 
the weather clears up. 

. . V-'- 1 " I 1 

Maggot and pupal counts during the rainy season 

The. conditions in general in the rainy season 
are very conducive to fly breeding. The night- 
soil carts which arrive at the depot generally 
bring ■ in' their train an army of flies. . The wef 
katchra also is highly, infested with flies. It was-' 
not necessary to take a count of maggots and 
pup® in: the .trenches which showed an oyer- 
whelmihgly - large number of them. During . 
summer, katchra was generally free from fly 
maggots but during the rainy season a very large 
number of maggots occurred in the katchra also. 


This is because of the fact that katchra is wet 
and contains a large proportion of cattle-dung 
(which in the dry season is converted into fuel 
cakes and sold) and also night-soil at some 
centres due to the habits of the local people. 
As a measure of fly infestation, the volume of 
katchra highly infested with maggots was re- 
corded. The- observations are given below : — 

Table VI 

Showing volume of katchra infested with maggots 
used for compost preparation in various 

trenches 


i 

Trench number 

C.ft. of total 
katchra used for 
composting 

C.ft. of katchra 
* infested with 
maggots 

53 

360 

210 

54 

360 

240 

55 

360 

180 

56 

360 

120 

58 

1 360 

240 

59 

, 360 

180 

60 

360 

; 210 


It is thus seen that nearly one-third to half 
of the katchra used for compost preparation is 
infested with maggots. The fly nuisance, hence, 
is greater during the rainy season. It has been, 
however, observed that all the pup® occurring in 
the compost trenches do not reach the fly stage 
even under favourable conditions. This was 
tested by collecting a certain number of pup® 
from the trenches and breeding them in small 
fly cages. The results, of these tests are given 
in table VII : — 


Table VII 

Showing the viability of pupa from some 
trenches ■ ' : : 


Number of pupse 
kept for breeding 

Total, number of 
flies emerged 

t * 

Percentage 

viability 

11 (trench no. 46) 

2 

18.1 

60 (trench no. 50) 

» 6 


20 (trench no. 54) 

4' 



It is seen from these data that the actual fly 
nuisance cannot' be gauged from the number of 
maggots and pup® occurring in the compost 
trenches. The viability of these appears to be 
about 10 to 20 per cent' only. Further intensive 
tests', may, however; be needed. 

' ‘Summary find conclusions • 

• }«• * 

Counts of maggots and pup®, taken from time 
to time, in the top. rubbish layer of compost 
trenches led to the following conclusions 
■ 1; • During ; the- months' of April, May and 
June the number of fly maggots and pup® in the 
surface rubbish layer, of compost trenches is very 
low. 
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2. The maximum temperature attained in the 
first week in the top rubbish layer ranges from 
t30°C. to 65°C. and is considered to be 
effectively lethal for maggots and pup® present 
in the mass. 

3. During the rainy season, a very large 
number of maggots and pup® are observed in 
the trenches. The maximum temperature of 
the top rubbish layer in this season ranges from 


37°C. to 49°C. These low temperatures and the 
humid atmospheric conditions probably promote 
fly breeding. Both night-soil and katchra are 
highly infested’ with fly maggots in this season. 

4. The viability of pup® occurring in compost 
trenches in the monsoon has been tested and it 
is observed that only 10 to 20 per cent of the 
pup® can reach the fly stage when given 
favourable conditions. 


Current Topics 


Penicillin Therapy in Rat Bite Fever 

1 By W. A. ALTEMEIER 
H. SNYDER ' 
and 

G. HOWE 

(Abstracted from the Journal of the American Medical 
Association , VoL CXXVII, 3rd February, 1945, p. 270) 

1. There are at least two forms of rat bite fever, 
one caused by Spirilln?n ?ninvs and the other by 
Streptobacillus 'moniliformis . 

2. The type caused by Spirillum minus responds 
well to arsenical therapy, but no satisfactory chemo- 
therapeutic agent has been available for the type 
produced by Streptobacillus moniliformis. 

3. A review of the literature reveals only 17 cases 
of rat bite fever due to Streptobacillus moniliformis 
m the United States in which the diagnosis was veri- 
fied by recovery of the organism, Three more cases 
were treated for the first time with penicillin. The 
therapeutic response was prompt and permanent in 
the first 2 cases. In the third a relapse occurred after 
the administration of ail inadequate amount of 
penicillin. 

4. Studies in vitro indicated that penicillin has a 
powerful bacteriostatic effect on the three strains of 
Streptobacillus moniliformis recovered. 

5. A comparison of the course of our cases with 
those previously reported gives the impression that 
penicillin is an effective chemotherapeutic agent which 
shortens decidedly the course of the disease. 

fi* In the future, treatment with penicillin is recom- 
mended in. the therapy of rat bite and Haverhill fevers. 


Treatment of Meningococcal Meningitis 
with Penicillin 

(Abstracted from the Medical Press and Circula 
VoJ. CCXIII, 21sfc February, 1945, p. 114) 

In the present war the overall mortality froi 
memngococca 1 meningitis in the Army and Navy 
well under 5 per cent and there has been a remarkabl 
low incidence of complications. These brilliant resul 
have followed the_ use 0 f the sulphonnmides. There i 
too increasing evidence that anti-meningococcal serui 

S o 1 ^ nore !\ am \ than good in drug treated case 
the sulphonamides have also been highly effective i 

the “W*.* meningococcus carriers, particular! 

unit™ ellmlDatl °n of such carriers from large militar 

Among the sulphonamide-treated cases of menin<rc 
coccal meningitis there have been some failure 
particularly m fulminating cases and in late an. 

nwtl Cte i d ?, nes - • There have also been some failure 
}° the improper use of the therapy whid 
tesulted in renal or other complications There In vf 
however, been few if any authentic ^ses in whic 


sulphonamide resistance of meningococci obtained from 
human cases was bacteriologically proved. 

With the introduction of penicillin it was rational 
to explore its possibilities in this field. So far as it 
is now known, patients with meningitis require intra- 
thecal as well as parenteral treatment with penicillin 
to control the meningeal infection. Intrathecal injec- 
tion is accompanied by t a definite inflammatory 
reaction and often by the signs and symptoms of 
meningeal irritation. These reactions are undesirable 
and often harmful, because they may interfere with 
prompt bacteriologic cure and may prolong and aggra- 
vate the clinical symptoms. The parenteral use of 
penicillin and even its use as a spray have apparently 
failed also to rid the nasopharynx of meningococci. 

For practical purposes it may be ‘said that sulphon- 
amides still constitute the treatment of choice in 
meningococcal, meningitis. From the information thus 
far available it seems wise to reserve penicillin, for use 
as an adjunct to the Sulphonamides invfchose patients 
to whom the drugs do not bring about an adequate 
clinical response or for use in patients to whom 
sulphonamides cannot be given. Penicillin may also 
prove helpful ,in the management of focal purulent 
meningococcal infections/ particularly those of the 
joipts. 


Penicillin with Special Reference to Its 
Use in Infections Complicating Diabetes 

By P. B. PECK 

(Pram ^the ^ rtwer/can. Journal of Medical Sciences, 
VoL CCVIII, November 1944, p. 581, as abstracted in 
the Journal of the American Medical Association, 
Vol. CAN VII, 10th February, 1945, p. 356) 

Penicillin in infections complicating diabetes .— Peek 
reports 15 cases of diabetes which illustrate that 
penicillin is remarkably efficacious in the infectious 
type of gangrene, osteomyelitis of the bones of the 
ieet and the huge sloughing carbuncles. JHe never noted 
a deleterious effect on carbohydrate tolerance, nor has 
penicillin administration necessitated larger doses of 

thp U ? he pre ? ence ° f infection notoriously increases 
the insulin requirement, but in none of the cases 
described was there any unusual difficulty. 

The Treatment of Subacute Bacterial 
Endocarditis with Penicillin 

By M. H. DAWSON, mj>. 
and 

T. H. HUNTER, m .d. 

VoL.cxxm^foth 

Summary 
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5 were treated in 1942 and 1943, and 15 were treated 
in 1944. The infecting organism was a streptococcus 
in all instances. Heparin was employed as an adju- 
vant to penicillin in the treatment of the majority. 
While it is recognized that a long follow-up will be 
necessary before the ultimate outcome is established, 
therapy was apparently successful in 15 of the 20. All 
15 patients are now clinically and bacteriologicaliy free 
from infection. In 2 of the remaining 5 patients the 
infection was controlled as long as penicillin was 
administered, but a relapse occurred when therapy 
was discontinued. These 2 patients are still in excel- 
lent general health, and it is hoped that it will yet be 
possible to arrange . for a therapeutic regimen which 
will produce a satisfactory outcome. The remaining 
3 patients succumbed. In each instance death was 
apparently due to a cerebral embolus. In 2 of the 
fatal cases the infection was still present at the time 
of death, and in the third the situation was in doubt. 
Further experience is necessary before an opinion can 
be expressed regarding the value of heparin as an 
adjuvant to penicillin in the treatment of this disease. - 


Effect of Rubber Tubing on Solutions of 
Penicillin 

By S. T. COWAN, m.d., Dipl.Bact. (Manch.) 

MAJOR, RA.M.C. 

(Abstracted from the Lancet , i, 10th February, 1945, 
p. 178) 

Rubber was found to have a variable effect on 
penicillin solutions; some samples inactivated a con- 
siderable proportion of the antibiotic and others had 
no observable effect. 

In continuous intramuscular infusion the long contact 
of solutions with the rubber tubing affords ample 
time for the destruction of 25 to 50 per cent of the 
penicillin if the rubber is unsuitable. 

A simple method of testing the rubber is described. 


Prolonging the Action of Penicillin 

By M. J. ROMANSKY 
and 

G. E. RITTMAN 

(From the Bulletin, UJS. Army Medical Department, 
October 1944, p. 43, as abstracted in the United States 
of America Medical-Newsletter No. 54, p. 8) 

A completely satisfactory method of administering 
penicillin has not yet been described. The high levels 
of penicillin in the blood resulting from the usual form 
of intramuscular injection lasts for only brief periods 
and for the treatment of most diseases frequent injec- 
tions are required. Consequently, any method of 
administration which would prolong the duration of 
effective levels in the blood and would decrease the 
rate of absoiption would be most helpful. In the effort 
to develop such a substance, Romansky and Rittman 
have reported a study in which beeswax-peanut oil 
was employed to decrease the rate of absorption of 
penicillin and to attempt to maintain a constant effec- 
tive level in the blood over a longer period than is 
obtained by the use of the usual isotonic solution of 
sodium chloride. . Preliminary investigations indicated 
that penicillin could be evenly distributed in a filtered 
beeswax-peanut oil mixture and that such a mixture is 
stable, showing no deterioration in various batches 
kept at refrigerator, room and 37 °C. temperatures for 
30 to 62 days. Early studies also indicated that effec- 
tive levels of penicillin in the blood could be obtained 
by intramuscular injection of this mixture into rabbits 
and into human ^ subjects. Clinical ^ trial was then 
indicated : 12 patients with gonococcic urethritis were 
treated with single injection of penicillin in beeswax- 
peanut oil mixture; the doses varied between 51,250 


and 100,000 Oxford units, which were contained in 2 
to 3 c.c. of the mixture. Eleven of these patients 
(9 . had been sulfonamide-resistant) were cured, as 
shown by freedom from clinical symptoms and nega- 
tive smears and cultures two, five and seven days 
after treatment. Local pain or irritation in the region 
of the injection was not sustained by any of them, nor 
were there any undesirable constitutional reactions. 
Tliis is the most promising report which has yet 
appeared on the development of an effective and 
delayed acting penicillin preparation., 


The Therapeutic Indications of the 
Sulphonamides and Penicillin 

By F. G. BLAKE 

(Abstracted from the Journal o] the American Medical 
Association , Yol. CXXVII, 3rd March, 1945, p. 517) 

The infections which are curable or, if not cured, 
favourably modified by the chemotherapeutic agents 
under discussion may be divided into three groups with 
respect to setiology : 

1. Those in which both the sulphonamides and 
penicillin are more or less effective, though not neces- 
sarily equally so, namely certain Gram-positive, and 
Gram-negative coccic infections : haemolytic strepto- 
coccus, pneumococcus, staphylococcus, Streptococcus 
yiridans, meningococcus and gonococcus. 

2. Those in which the sulphonamides are of value 
but not penicillin, namely Gram-negative bacillary 
infections such as those caused by the colon bacillus, 
dysentery bacilli, Haemophilus influenzoe, Friedlander’s 
bacillus and Ducrey’s bacillus. 

3. Those in which penicillin is of value but not the 
sulphonamides, namely syphilis, yaws and possibly 
other spiro chsetal infections and those due to the 
Clostridia — gas gangrene. 

As for the first' group, in the less severe haemolytic 
streptococcic infections in which there is tissue invasion 
without suppuration, necrosis or bacteraemia, such as 
erysipelas or lymphangitis, the sulphonamides are ordi- 
narily sufficiently effective to be indicated as the drug 
of choice, if for no other reason than -because of 
simplicity of administration. The same may be said 
of the milder upper respiratory mucous membrane 
infections, such as tonsillitis or pharyngitis, although 
the real value of the sulphonamides in these infections 
is still debatable. 

In the more severe haemolytic streptococcic infections 
with suppuration or necrosis and with or without bac- 
tersemia penicillin appears to be much more effective 
and consequently the drug of choice. It often succeeds 
in bringing about a cure when the sulphonamides have 
failed. Included in this group are severe cellulitis, 
mastoiditis with or without intracranial complications, 
meningitis, pneumonia, empyema, pericarditis, endo- 
carditis, peritonitis, puerperal sepsis, osteomyelitis, 
suppurative arthritis and infected wounds. In such 
conditions as empyema, meningitis and arthritis it 
must be injected locally as well as intravenously or 
intramuscularly. 

In pneumococcic infections the sulphonamides have 
proved sufficiently effective in lobar pneumonia to 
justify their continued use as the drug of choice at the 
beginning of treatment, but one should be prepared 
to shift to or add penicillin promptly in cases that do 
not respond quickly to the sulphonamides. In veiy 
severe pneumonia and particularly in the aged and in 
other pneumococcic infections such as mastoiditis, 
meningitis, emp 3 r ema, endocarditis and peritonitis 
penicillin is more effective and consequently indicated 
from the start. 

In staphylococcic infections such as furunculosis, 
carbuncles, osteomyelitis, mastoiditis with or without 
intracranial complications, meningitis, sinus thrombosis, 
pneumonia, lung abscess, empyema, pyelonephritis and 
wound infections with or without staphylococcemia the 
sulphonamides, though, occasionally beneficial, have o~ 
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the whole been disappointing. Penicillin, on the other 
hand, has proved very effective in a high proportion 
of cases and is unequivocally the drug of choice. 
Failures do occur, of course, possibly because of the 
fact that some strains of staphylococci contain 
penicillin inhibitor, as recently shown by Kirby, similar 
in its inhibiting action to the penicillinase found in 
colon bacilli. ^ : 

Streptococcus viridans subacute bacterial endocarditis 
has rarely responded more than temporarily jf at all 
to the sulphonamides. Recent experience with large 
amounts of penicillin given in three to four-week 
courses indicates that in some cases it may be effective 
in including remissions. Although much more ^experi- 
ence is needed to define its ultimate usefulness, its trial 
at least is indicated. 

In the two important Gram-negative coccic infections, 
meningococcic and gonococcic, the sulphonamides have 
proved so effective in the former that they are still 
indicated and penicillin should be resorted to only in 
those cases which fail to respond to the sulphonamides 
or possibly as an additive treatment in the very severe 
fulminant cases. 

Penicillin, now demonstrated to be more effective 
than the sulphonamides in curing gonococcic infections, 
would appear to be indicated at least in all cases 
complicated by arthritis, ophthalmia, endocarditis, peri- 
carditis, peritonitis, epididymitis and prostatitis and in 
all cases of sulphonamide resistant gonorrhoea. 
Whether it will properly replace the sulphonamides in 
simple acute urethritis remains to be determined. 

Of the second group of infections, in which the 
sulphonamides are indicated and penicillin is contra- 
indicated because it is ineffective, little need be said 
except to reiterate that they comprise a group of Gram- 
negative bacillary infections including colon bacillus 
infections, particularly of the urinary tract, Haemophilus 
influenzae, otitis media, mastoiditis and meningitis, the 
bacillary dysenteries, Friedlander bacillus infections, 
including pneumonia and soft chancre. 

Similarly little need be said of the third group, in 
which the sulphonamides are of little or no value and 
in which penicillin appears to be indicated, other than 
to state that the exact usefulness of penicillin in human 
clostridial infections remains to be determined and 
the final definition of its already established usefulness 
in S3'philis will require prolonged study. 


The Effect of Para-Aminohippuric Acid on 
Plasma Concentration of Penicillin 
in Man 

By K. H. BEYER 


untreated cases in the same age group, eight deaths 
occurred. Among' two supplementary cases who were 
given the drug after the first week of illness one died. 
Another, a man over seventy, also died in spite of 
treatment beginning at the third day of illness. ^ T1 
seems to be one of the few remedies of promise m 
the treatment of epidemic typhus one of the great 
plagues of mankind. The study on which, the report 
is based was made possible through the courtesy of 
the Egyptian officials who allowed the Typhus Com- 
mission to establish an experimental ward m the Cairo 
Fever Hospital early in 1943, just at the beginning of 
one of the most severe epidemics of typhus which 
Egypt has experienced. None of the. patients had 
been vaccinated against tj^phus. The initial dose of 
para-aminobenzoic acid varied from four to eight 
grammes, given by mouth and followed up by two- 
gramme doses every two hours until the concentration 
in the biood became excessively high. The two-hourly 
routine was adopted because of the rapidity with which 
the drug is excreted. Nausea and vomiting attributed 
to the drug occurred among the first few patients, but 
thereafter was largely controlled by giving sodium 
bicarbonate in addition. The optimum dosage is, 
however, yet a matter to be settled. All that can be 
said ‘so far is that para-aminobenzoic acid seems to 
have a beneficial effect on typhus, but the reason for 
this is not clear. It is quite possible that it may exert 
an eauallv beneficial effect in other rickettsial diseases. 


Louse-Borne Typhus Fever: Trial of 
Serum Treatment 

By R. S. STEVENS 

(Abstracted from the Lancet, i, 27th January, 1945, 

p. 106) 

Twenty-one cases of louse-borne typhus fever were 
treated at a military hospital in the Middle East in 
1943. 

Antityphus serum (Lederle), supplied by the U.S. 
Arm} 7 medical services for clinical trial, was used in 
seven cases. 

Six cases were given large doses of serum a s soon 
as clinical diagnosis was established and all recovered. 
A seventh case, given a smaller dose, died. 

No attempt is made to draw conclusions from so 
small a series, but reasons are given for believing that 
the serum has a beneficial effect by modifying the 
severity of the course and reducing the toxaemia. 

Emphasis is placed on giving the serum as early as 
possible and in adequate dosage. 


and 

OTHERS 

(Abstracted from the Journal of the American Medical 
Association, Vol. CXXVI, 16th December, 1944, p. 1007) 

In human beings, as in dogs, one can either effect a 
considerable economy of penicillin or maintain plasma 
concentrations of the antibiotic agent not heretofore 
practicable when penicillin together with sodium para- 
ammohippurate is administered continuously by 
venoclysis. Very few secondary effects have been 
observed to attend the combined use of these com- 
pounds in this study. 


Two School Outbreaks of Streptococcal 
Throat Infection 

The Effect of Sulphonamide Lozenges 
on Carriers 

By R. L. VOLLUM, m.d., n.phil. 
and 

G. S. WILSON, MU)., F.R.C.P., D.P.H., IC.H.P. 
(Abstracted from the British, Medical Journal, i, 
21st April, 1945, p. 545) 


New Drug in Typhus 

(From the Medical Press and Circular • Vol, CCXIII 
14th February, 1945, p. 99) — ? 


Tiie U.S.A. Typhus Commission Unit at the Feve 
Hospital m Cairo report that para-aminobenzoic act 
seems to exert a definitely beneficial effect on th 
course of louse-borne typhus. Among seventeen 
.patients between the ages of eighteen' and forty-eigh 

Ti ere glVen the dUnng the firsfc week of ill 
ness there were no deaths, whereas among forty-fou 


From the limited observations recorded it seems clear 
that a propli3dactic dose of 6 gr. daily of mixed sulpha- 
pyridme and sulphathiazole given in the form of 
lozenges is unable to protect' children from strepto- 
coccal infection; and that neither 6 nor 12 gr. daily 
for 5 to 7 da3 7 s is able to clear streptococci from the 
throats of healtl^ or convalescent carriers. Hayden 
and Bigger also found that the incidence of respiratory 
disease in an Army unit was apparently unaffected 
by the prophylactic administration of 5 lozenges a day 
m h . |° zeD P containing 1 gr. of. sulphanil- 
.mide, and Wright showed that sulphanilamide or 
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sulphathiazole in large doses — 46 to 116 gr. daily — -was 
unable to prevent streptococcal cross-infection of 
children in measles wards. They are, however, at 
variance with American observations. For example, 
Watson Schwentker, Fetherston, and Rothbard describe 
how an epidemic of scarlet fever due to type 19 in a 
naval station was rapidly brought under control by a 
dose of 1 g, (15 gr.) of sulphadiazine a day, given 
either in a single dose or in two divided doses. Though 
it is not disputed that cases ceased to occur about a 
month after starting the treatment, examination of 
the carrier rates provides very little evidence that 
sulphadiazine had any important effect, either prophy- 
lactically or therapeutically, on the frequency of 
infection. 

More recently Holbrook in the Army and Cobum in 
the Navy have described the effect of mass prophylaxis 
with sulphadiazine, and claim to have achieved a 
reduction of 50 to '85 per cent in the incidence of 
streptococcal infections of the respiratory tract by 
administration of 1/2 to 1 g. (7 to 15 gr.) of this sub- 
stance daily. No figures on carrier rates are given, 
but Cobum states that a continuous daily dose of 
1/2 g. was sufficient to prevent 85 per cent of the 
exposed population from becoming infected with hsemo- 
lytic streptococci. 

What is the cause of the discrepancy between the 
British and the American experience ? It ma} r be 
objected that our observations were on far too small 
a scale to admit of any reliable deductions being made 
from the results. Though not denjdng that our test 
population was numerically insignificant compared with 
that of Holbrook or of Coburn, we would point out 
that our observations were made in residential schools, 
where the exposure to risk -was relatively uniform, 
and that they were carefully controlled bacteriol- 
ogically. Under such conditions, we believe that the 
complete failure of sulphonamides, in a dosage similar 
to that used by the American workers, to exercise any 
prophylactic or therapeutic effect cannot be dismissed 
as unimportant on statistical grounds. The method 
used by Holbrook and by Coburn and also by Garson, 
who reported good results from the prophylactic 
administration of 4 gr. of sulphanilamide a day in 
lozenge form — was to treat some units in the Army 
and the Navy, leaving other units to serve as controls. 
The wisdom of this procedure seems to ug to be 
questionable. It is impossible at ’ present to foretell 
how streptococcal infection will develop in any segre- 
gated or institutional population, even when the 
distribution of infection has been carefully mapped 
out by bacteriological means beforehand. Experience 
of several outbreaks investigated by the Oxford labo- 
ratory has shown that a low carrier rate may be 
followed by numerous cases, and a high carrier rate by 
few. Similar observations have been # made by 
Hamburger in the spread of streptococcal infection in 
American army hospital wards. It is therefore hazard- 
ous to draw conclusions from the behaviour of an 
infection in different units. Instead of treating all men 
in alternate units, it would be more satisfactory to 
treat alternate men in the same units. 

Our conclusion, therefore, is that. a case has not 
3 ^et been made out for mass prophylactic treatment 
of populations exposed to streptococcal infection. 


The Use and Abuse of Nasal Vaso- 
constrictor Medications 

By B. M. KULLY 

(Abstracted from the Journal of the American Medical 
Association , Vol. CXXVII, 10th February, 1945, p. 307) 

No class of drugs is more widely distributed and 
used than are nasal vasoconstrictors. This is due to 
advertising of 1 patent * nostrums in press and radio, to 
exploitation of new compounds to the profession by 
pharmaceutical houses and to wide prescription of 
these drugs by physicians. Tabulation reveals that 
there are nationally distributed at least "240 nasal vaso- 


constrictor compounds in the form of drops, sprays, 
inhalants and ointments. It is timely to question 
whether the increased use of vasoconstrictors is justi- 
fiable and whether there are not disadvantages inherent 
jn these drugs which demand a reappraisal of the 
indications for their use. 

The action of sympathomimetic drugs on the nasal 
mucosa is directed chiefly to the blood vessels, though 
the secretory function also is affected. Primarily the 
effect on the blood vessels is vasoconstriction. The 
subepithelial capillaries and arterioles as well as the 
venous Sinuses of the erectile tissues are constricted. 
Nasal secretion is diminished in contrast to the 
increased secretion that occurs when vasoconstriction 
results from chilling of the body surfaces. 

Sympathomimetic drugs vary in the intensity and 
the duration of the primary constricting effect and in 
the severity of their secondary dilating effect. Epi- 
nephrine and amphetamine are examples of drugs 
causing severe reactions, ephedrine and neos 3 mephrin 
represent those producing a milder reaction. The 
amount of secondary congestion is proportionate to 
the intensity of the vasoconstriction, the frequency 
with which the drug is employed and the period of its' 
use. 

In recent years there has been a tendency to incor- 
porate antiseptics with vasoconstrictors. This is 
particularly true of the sulfonamides, which have been 
added to almost ever3 r type of vasoconstrictor. The 
rationale of the use of antiseptics is questionable. 
The 3 r are in contact with limited areas of the nasal 
mucosa and then for brief periods* of five to fifteen 
minutes. As shown by Walsh and Cannon, they do 
not penetrate into \he subepithelial tissues where the 
infecting organisms thrive. The 3 r increase irritation 
and reaction. 

The use of vasoconstrictors in the form of inhalants 
has become popular in recent years. Of these, amphet- 
amine evokes the most vicious reaction because of its 
powerful pressor action and the ease of self-administra- 
tion. Reactions equally severe are caused by some of 
the t patent * inhalers. 

In nasal surgery, vasoconstrictor medication is a 
requisite. Bleeding is controlled, the field of vision 
widened and absorption of the anaesthetic delayed. 
The use of a drastic vasoconstrictor, epinephrine, is 
justified, though post-operative swelling may be due 
more to the drug than to the surgery. Vasoconstric- 
tion is necessary in man> r manipulative procedures, 
such as sinus irrigations. In the displacement method 
of Proetz it is invaluable for therapy or visualization. 
Yet there has been observed damaging after-congestion 
with involvement, of previously uninvolved sinuses, 
following too frequent displacement treatment or the 
use of drastic medication. 

The value of vasoconstrictor therapy for acute 
rhinitis is questionable. The distress of the patient 
is temporarily relieved, justifying, in some instances, 
careful and minimal use of a mild dccongestive drug. 
Unfortunately, such care is rarely exercised and the 
result is a disturbance in the nasal defence mechanism. 

It is not implied that nasal vasoconstrictors are 
contra-indicated in the treatment of acute sinusitis. 
To shrink carefully the swollen mucosa about the 
orifice of an acutely infected sinus is a rational 
procedure. However, the margin between therapeutic 
shrinking and that of after-dilatation worse than the 
original condition is not a wide one and demands 
conservative judgment. 


Streptothricin 

(From the Medical Press and Circular , Vol. CCXIII, 
7th February, 1945, p. 83) 

The chemotherapeutic agents introduced within 
recent years have been mainly effective against Gram- 
positive bacteria, but since 1940 investigations into 
antibiotics effective against Gram-negative organisms 
have shown that streptothricin, obtained under certain 
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conditions from 1 Actinomyeetes Lavendulae , is highty 
active against all Gram-negative bacteria tested. Pure 
strains of mice were used for the in vivo studies, and 
pathogenic highly mouse-virulent < cocci and bacilli 
were emplcyed in the tests. Activity against influenza 
virus and a strain of trypanosoma equiperdum was 
also investigated. , . 

The toxicity of the streptothricin on the test animals 
and the relative effectiveness against a wide variety of 
organisms are tabulated. It was found that organisms 
of the ‘ colon-typhoid and 1 salmonella * groups were 
particularly affected by the crude streptothricin, but 
‘B. pyocyaneus ' and ‘B. proteus’ were more resistant. 
Activity of the drug was reduced, but Pot completely 
destroyed, by oral administration, and it is noted that 
strong acids have little effect cm streptothricin, unlike 
penicillin. It appears that bacillary ctysentery, typhoid 
fever and food poisoning by the ( salmonella ’ group 
might be expected to respond to streptothricin 
administration. 

The final evaluation however, it is pointed out, will 
depend on the nature of the toxic effects produced b 3 r 
various dosage regimes. These have 3 r et to be com- 
pletety investigated. 


The Value of the Sedimentation Test in 
Pulmonary Tuberculosis 

By G. I. DAVIES ' 

(Abstracted from the Medical Press and Circular , 
Vol. CCXIII, 21st March, 1945, p. 186) 

It is in pulmonary tuberculosis, however, that the 
test has found its highest application and value, 
but whilst no diagnostic specificity is claimed for it, 
there is universal agreement that its prognostic value 
is a very real one and that it is also an excellent 
therapeutic index. 

Prognosis in pulmonary tuberculosis is very uncertain, 
does not conform to any orthodox sequence of clinical 
features, and even a lifetime of experience does not 
always cany with it the conviction of accuracy, since 
the physical signs bear no substantial relationship to 
the functional efficiency of the lungs. 

Briefly summarized the test depends upon the fact 
that in certain physiological and pathological condi- 
tions the eiythrocytes in a column of citrated blood 
gravitate to the lower end of a vertical tube more 
rapidly than under normal conditions. 

Avoid carrying out the test when the following 
associations are present : — 

(1) Ansemia. 

(2) Menstruation. 

(3) Pregnancy. 

The results obtained under such conditions are not 
strictly accurate. 

Normal values of the rates of fall will be found 
between 0 — 10 divisions. 

Classifications of rates of fall 

For simplicity the following classifications might be 
adopted as a prognostic guide. 

1. Type A, 0-10. — This is given by normal persons 
and doubtful cases of pulmonary tuberculosis. In 
cases of proved tuberculosis it indicates well-established 
resistance — quiescent and arrested disease — prognosis 
excellent. 

2* Type.B, 10-20. — This is given by patients whose 
resistance is in the balance, and the turning of the 
scales in the direction of A or C curves is determined 
by early and suitable treatment on the one hand, or 
neglect and increased activity on the other hand. 
Patients with this type are very suitable for sanatorium 
treatment and the prognosis is usualfy very good. 

3. Type C, 20-40. — This is more advanced than B 
and, in order to produce improvement, specialized 
therapy in sanatorium or chest hospital is usualty 
necessary. Prognosis can be judged by monthly 
sedimentation records. 


4. Type D, 40-60 and over.— This is given by 
rapid, advanced and complicated cases, where activity 
is well marked and signs and symptoms pronounced 
and . troublesome. Prolonged rest is essential— reaction 
to treatment is slow and the prognosis invariably poor. 

The greater the fall beyond 60, the worse is the 
prognosis in untreated cases. 

Some conditions affecting the B.S.R. 

1. Pyrexia . — It is found that, irrespective of the 
causative factor, pyrexia always causes an increased 
B.S.R., and the severity of the pyrexia is, proportional 
to the increase. 

2. Complications . — Increased B.S.R. can and will 
occur a few hours or even days before the obvious 
warning of clinical signs of complications. Routine 
tests will often demonstrate the truth of this statement. 

3. Pregnancy . — Pregnancy associated with pulmonary 
tuberculosis has a definite effect upon the B.S.R. in 
the nature of increasing the rate gradually with the 
advancement of the pregnancy, and irrespective of any 
effect which this physiological condition has upon the 
pulmonary lesion. 

4. Haemoptysis . — The collective evidence and general 
summary in such cases point to the fact that haemop- 
tysis of pulmonaiy origin indicative of activity is 
associated with an increased B.S.R., whereas in haemop- 
tysis of extra pulmonaiy origin and of a mild degree, 
no such increase is discovered. 

5. Treatment — Sedimentation graphs during treat- 
ment, either s 3 r mptomatic in nature or by specialized 
therap 3 r , including thoracic surgery, depict the clinical 
course and response to treatment. Improvement in the 
clinical picture is followed by a diminished B.S.R., a 
stationary course by a stationaiy graph, whilst 
exacerbations and complications are represented by an 
increased rate. It can therefore be said that any form 
of therapy which does not produce an improvement 
in the B.S.R. should be regarded as valueless and 
immediately abandoned. 


Dextran as a Substitute for Plasma 

(From the Lancet , i, 3rd February, 1945, p. 152) 

Further information has now appeared concerning 
dextran, winch has been claimed to be an efficient 
substitute for blood plasma in transfusion. The sub- 
stance is a neutral potysaccharide, consisting of a 
water-soluble high-molecular carbohydrate formed in 
solutions of sugar by the bacterium Leuconostoc 
mesenterioides. Its molecular weight may be many 
millions, but by partial hydrotysis preparations with 
molecular weights of 100,000 to 200,000 can be made, 
though these like the original are not homogeneous 
with respect to molecular weight. It is claimed that 
a solute can be prepared by partial hydrolysis which 
does not give rise to reactions or undesirable sequela* 
even after repeated large infusions. The viscosity and 
colloidal osmotic pressure of the 6 per cent solutions 
(with 1 to 3 per cent sodium chloride) which were used 
^ W0 . r ^ were about the same as those 
of blood. After a single intravenous dose the dextran 
concentration m the blood of a dog falls gradually to 
zero in three or four days during which time dextran 
of lower molecular weight than the original injection 
can be detected m the urine. There is no evidence 
of storage, even after repeated large infusions— an 
advantage oyer the otherwise efficient gum-saline solu- 
tions Infusions are said to have rapid and lasting 
effects on the blood pressure, heart action, and respira- 
tions of rabbits and cats subjected to bleeding, hista- 
mine shock -and confusion shock, while preliminary 
clinical trials have suggested that dextran is a better 
plasma substitute than gum-arabic, polyvinylpyrrol 
idone ( Periston’), or pectin. Dextran increases the 
sedimentation rate in the same way as gum-arabic and 
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An easily prepared and efficient plasma substitute 
would greatly relieve the strain on the blood-donor 
panel, and such a substance would not carry the ever- 
present menace of transmissible disease, due to a virus 
which not even filtration methods can remove. The 
assessment of dextran’s claims, however, will need to be 
thorough and probably protracted before it can be said 
with confidence how far this carbohydrate is a complete 
substitute for natural blood proteins. 


Pregnancy Tests 

(From the Lancet i, 6th January, 1945, p. 23) 

There are now three tests for pregnancy which 
depend on the demonstration of an increased quantity 
of chorionic gonadotrophin in the urine. It is hard 
to know what names to use for them. Reference to 
the animal employed may lead to confusion — the 
* mouse J test sounds all right, but the * rabbit 5 test is 
often misheard as the ‘ rapid 5 test, and as for the 
third, the animal is strictly speaking neither frog nor 
toad, and 1 xenopus * sounds rather pompous. The 
use of eponyms is the commoner practice, though the 
names Aschheim, Friedman, and Hogben are frequently 
misspelt. 

The Aschheim-Zondek test has already proved its 
reliability, and for many years Professor Crew was 
able to report a very low percentage of error with it 
from the Edinburgh Pregnancy Diagnosis Station. 
Almost every step in the procedure, from the preli- 
minary weighing of the mice to the diurnal injections, 
the gassing and the dissection and mounting of the 
ovaries, can be left to the trained technician, and only 
the inspection and reading of the ovaries need be 
undertaken by the director of the station. A big 
colony of mice, or a reliable supplier, is essential. By 
using 5 mice for each test, the occasional refractory 
animal is virtually eliminated, and false positives 
should be rare provided the weight and therefore the 
age of the mice has been carefully checked. The 
great disadvantage of this test is that it takes 5 days 
to perform. 

The Friedman test, which is now almost as well 
known, is perhaps more suited to the smaller labora- 
tory than to the pregnane} 7 diagnosis station. Small 
numbers of doe rabbits need to be kept in stock and 
each strictly segregated not only from bucks but from 
other does. The intravenous injection of the 
untreated, or simply filtered, urine demands some tech- 
nical skill which is acquired by practice. Results may 
be read in 48 hours. The test animal can be eliminated 
as a possible source of error. A preliminary laparo- 
tomy will allow inspection of the ovaries before the 
test is begun; 48 hours after injection of the urine for 
diagnosis another laparotomy may reveal the charac- 
teristic corpora lutea and hsemorrhagia of a positive 
test, or it may reveal no change in the appearance of 
the ovaries. Injection of a known urine of pregnancy 
will now make sure that the individual rabbit will 
respond to chorionic gonadotrophin, and that the 
appearances found after the second laparotomy, were 
those of a true negative test. This procedure, while 
bestowing on the test a high degree of accuracy, 
renders it unsuitable for use on a large scale. 

The Hogben test has the great advantage of speed, 
and only those familiar with pregnancy diagnosis tests 
will appreciate how important that is. A woman, con- 
tent to have missed her period' by many days, will 
suddenly decide that she must know at once whether 
she is pregnant or not. Xenopus will give her the 
answer within a day. For some years difficulty was 
experienced in this country with the Hogben test 
because it was impossible to breed the animals. This 
difficulty has now been overcome. There is neverthe- 
less one serious disadvantage to the test-— if untreated 
. urine or alcohol-precipitated extract is injected, it kills 
15 per cent or more of the animals. Preparation of 
the urine to make it less lethal is an elaborate process 
depending on the adsorption of the gonadotrophin on 


kaolin, but in a pregnancy diagnosis station this can 
of course be carried out on a large scale without 
seriously inconveniencing the organization. It is 
advisable to' kill animals not showing extrusion of ova 
overnight, for in some cases ova are found in the 
oviducts on post-portem examination and an appa- 
rently negative test may prove to be positive. 

From each of these three standard tests an accuracy 
of about 98.5 per cent may. be obtained provided a 
detailed technique is developed in the hands of experi- 
enced workers. The Friedman test is suited to the 
small laboratory with a qualified research worker who 
will conduct most of the steps of the tests himself. 
The Aschheim-Zondek and Hogben tests are more 
suited to the pregnancy diagnosis station where such 
manipulations as multiple injections of animals and 
chemical preparation of the urine can be placed in, the 
hands of trained technicians, the reading . of results 
being alone left to a cpialified director. Under such 
conditions minor variations in technique assume less 
importance. 


Sterility : An Audit of 407 Cases 

By ALAN GRANT 

(Abstracted from The Medical Journal oj Australia, 
Vol. I, 10th February, 1945, p. 134) 

The investigation op sterility in the male 

The minimum facts that should be known about a 
‘specimen of seminal fluid are as follows : — 

The first is the volume. The second is the total 
spermatozoa count. It is essential to know the 
minimum number of spermatozoa present per cubic 
centimetre. This is estimated with the aid of a luemo- 
cy tometre chamber after dilution with ‘ Chloramine T \ 
The third essential is a differential sperm count. This 
means the estimation of the percentage of spenns 
present that have morphological abnormalities of their 
heads or tails. It is found by making a thin smear 
and fixing it with methyl alcohol and then staining 
it in a special manner. 

The hydrogen ion concentration can be disregarded. 
The time has passed when it was sufficient to collect 
a specimen, look at it under a microscope, and 
pronounce a verdict as to the fertility of the donor* 
because motility is not synonymous with fertility, and 
abnormal spermatozoa can be quite motile. 

The criteria of normality 

The following are the minimum requirements for 
normality : — 

A volume below one cubic centimetre is abnormal. 
A total count of less than 50,000,000 spermatozoa per 
cubic centimetre is unsatisfactory and subnormal, 
providing that other abnormalities also are present. If 
over 20 per cent of the spermatozoa are of abnormal 
forms, the specimen is subnormal. An increasing per- 
centage of abnormal spenns is progressively bad. In 
a normal sample about 70 per cent to SO per cent of 
the spermatozoa shonld be motile if the specimen has 
been collected and transported properly. If _ there is 
no motility, be war} 7 of jumping to conclusions, and 
repeat the test while looking for associated morphol- 
ogical deformities. 

Deficient sperm counts 

Absence of spermatozoa calls for a testicular biopsy 
to see if spermatogenesis is normal. If it is, we may 
assume that there is a .block in the ejaculatory 
mechanism. In the case of patients who have sperms 
in the specimen, but whose sperm counts are abnormal, 
the cause will usually be found to be constitutional 
and not local. Often a defective count is associated 
with excessive sedentary work, focal sepsis, et cetera . 
If no organic disorder is discovered, the patient should 
be sent for a holiday in the open air, as this is more 
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enjoyable than a course of hormone therapy and much 
less expensive, and in our cases it proved effective. 

The results of investigation in the male 

In our series of cases it was found that a little over 
10 per cent of the males examined had no sperms in 
their ejaculate, or else had a negligible number. The 
quantity of seminal fluid that these men bring for 
examination is often large, all composed of Secretions. 
The incidence of males who had subnormal sperm 
counts varied from 10 per cent to 15 per cent; accord- 
ing to the group of 100 cases on which the figures 
were based. 

The lesson is that in any group of married couples 
suffering from childlessness, there is probably one 
family in every five in which the fault will be found 
on the male side. With regard to the treatment of 
males whose ejaculate contains sperms, but in unsatis- 
factory numbers, I should like again to stress the 
fact that holidays are to be tried before hormones. 


Investigation and treatment of steriCity in the 

FEMALE 

Most of these patients were investigated with lipiodol, 

£ Neo-Hydriol ’ (a less viscous oil) or * Perabrodil 1 
diluted with gum-acacia. The last-mentioned medium 
overcomes the fear that oil may be injected into the 
uterine veins. It is the opinion of the staff at the 
hospital that this danger has been overstressed in the 
literature. It is probably wisest to use gas first, and 
then to resort to some opaque medium if there is not 
an easy flow of gas at low pressure through the tubes. 

' Oil often passes when gas will not/ The best time 
for these tests is the midmenstrual interval, when the 
mucosa of the tubes and uterus is not swollen and 
cedematous as it is in the premenstrual phase. 

Premenstrual biopsy 

The taking of a biopsy specimen may be carried out 
with safety in the surgery or out-patient department 
under local anaesthesia. The endometrial tissue should 
be removed from the anterior or posterior wall of the 
uterus high up, as it is there that the maximal cyto- 
logical changes will be found. These fragments may 
be removed in the first four hours of the menstrual 
flow in the case of patients who have an irregular 
onset of the menses. A description of the changes to 
be looked for may be found in any standard textbook. 

From the microscopic appearance of the endo- 
metrium it is possible to say whether the patient has 
ovulated or not. The patient who suffers from 
an ovulation has a discharge per vaginmn each month 
like her normal sistera, but usually the menses are 
'irregular in onset. Regular menstruation usually 
means ovular menstruation. The examination of endo- 
metrial biopsies is therefore urgent if a patient suffer- 
ing from sterility is not menstruating at regular 
intervals. ^ Apparently * attacks' of an ovulatory 
menstruation are not uncommon in the human female. 


The treatment of blocked Fallopian tubes 
The surgical treatment of Fallopian tubes blocked 
at their fimbriated ends has not yielded more than 
about one pregnancy for every fifteen operations, and 
of these about one-third will end in miscarriage or 
ectopic gestations (Greenhill). 

I think that more extensive use should be made 
of repeated insufflations or oil injections, either alone 
or -with the additional therapy advocated by Moore- 
White of the Royal Free Hospital, London. In this 
rcgivui five milligrammes of oestradiol benzoate are 
mjected every five days for five injections, and the 
i'aliopian tubes are then, reinjected with an opaque 

*3 a i smal ] 1 ? e P c . s , of patients treated 

t>y this method one-third had some degree of potency 
after the treatment, and about half of them are known 
to have become pregnant. 


The treatment of an ovulation 
There appear to be two t 3 *pes of an ovulation, 
of which is permanent and the other transitoiy. 


assessing the value of apparently successful treatment, 
one must always be suspicious that he is dealing with 
a case in which spontaneous cure not due to the medi- 
cation provided has occurred. The only preparation 
for which any success at all can be claimed is serum 
gonadotropic hormone. I have used this subcutane- 
ously and intravenously, but with, doubtful success. 
Those patients who did commence to ovulate may 
have done so with the natural effusion of time. ■ 

The treatment of other infertility factors 

Genital hypoplasia is common, and may be treated 
by curettage, which seems to have a stimulating effect 
in promoting growth : or the oestrogenic hormones 
may be tried. The exigencies of army life make it 
impossible for me to have access to my statistical 
records on hj^poplasia until some future (post-war) 
date. 

Chronic cervicitis is common in sterile patients^ and 
its treatment by linear cauterization yields highly 
satisfactory results. The unexplained feature about 
this lesion is that one finds it present in many success- 
ful multipart who are not harassed by sterility. 

The general health of the patient is of the utmost 
importance and diseases such as anaemia, vitamin defi- 
ciency conditions and subglandular states should be 
treated. The role of vitamin E is still undetermined, 
but it is certainly not a panacea that cures sterility 
without the trouble of physical examinations, sperm 
counts and tubal potency tests. 

The most useful single glandular preparation is 
thyroid extract, and if it is used empirically it will 
serve the clinician well. The reason for this effective- 
ness of thyroid extract is unknown. 


The Use of the Dried Blood Agglutination 
Test in the Diagnosis of Typhoid Fever 

By W. GOETERS 

(Abstracted in the Bulletin of Hygiene, Vol. XIX, 
September 1944, p. 678, from Zlschr. j . Immunitats }. 
u. Exper . Therapy Vol. CIV, 30th December, 1943, 
p. 437) 

1 he agglutination test with dried blood, which is 
already used in the diagnosis of typhus, may be used 
as an aid to the rapid diagnosis of typhoid fever. 
Three separate drops of blood made with a 2 mm. 
loop are sjnvad over an area 1 cm. in diameter on a 
slide and dried in the air. For the test the three drops 
are mixed respectively with 0.02 c.c., G.Q4 c.c. and 
0.08 c.c. of a foimoJ-saiine suspension of Bact. typhosum 
sensitive to H and O agglutinins. The drops are 
observed in a moist chamber at times up to 15 minutes. 

Agglutination in the second and third drops was 

CO i Te /?o^ d to 7 agglutination to a titre 
of 1/100 and 1/200, and is considered to be of diag- 
nostic significance in iminoculated persons with no 
previous h^tory of enteric fever. A positive result 

f dr ?P 01 - y 13 regarded as a weak reaction 
demanding further investigation. 

•j 6 A? ed klood test was found of value in the 
rapid differentiation of typhoid and typhus fevers. 


Tetanus 

By LESLIE COLE 

(Abstracted from the British Medical Journal, 
17th February, 1945, p. 219 ) 
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disease. These are followed by clinical chapters which 
are well illustrated by numerous s-ray photographs, 
many of which are from the Brompton Hospital and are 
accompanied by line drawings with the legends. Here 
the student will find that when he comes to put his 
knowledge into practice he will be amply repaid for 
the time spent in < their study. In management, 
emphasis has been laid upon the treatment of the 
tuberculous patient as opposed to the tuberculous lung. 
In the chapter dealing with collapse therapy, .the scope 
and limitations of each method have been clearly 
indicated, but more specialized details have been 
omitted. A ; chapter has also been devoted to 'after 
care*; in. this connection the authors state that while 
the objectives of after-care are plain, there are great 
difficulties to be overcome; and the intrusion of 
economic factors confronts us with a problem which 
can be solved satisfactorily^ only by concerted action, 
in which the lead must come from the* government. 
The book will prove useful to those for whom it is 
intended. 

PATHOLOGY : AN INTRODUCTION TO MEDICINE 


figures for 1943. No less than 2,707 patients were 
admitted to the wards, and this constitutes a record 
for the hospital. It has been a busy year particularly 
for surgery, S16 major operations having been per- 
formed and' 4,557 minor ones. All this reflects credit on 
the management, as the circumstances were abnormal. 

.There was great shortage of staff and drugs and 
the supplies of linen and drugs were restricted. 
Incidentally, it is mentioned that for long ages Kashmir 
has been troubled with outbreaks of cholera, dysentery 
and ^ typhoid. Cholera can usually be traced to 
pilgrims coming from the plains to the sacred cave at 
Amarnath. Dysentery, chiefly bacillary, is always 
present in Kashmir and typhoid is very common. The 
expenditure on account of the hospital is well over 
Rs. 60,000. 


TATA MEMORIAL HOSPITAL FOR THE 
TREATMENT OF CANCER AND ALLIED 
DISEASES : FIRST TRIENNIAL REPORT 1941- 
1942-1943, BOMBAY 


AND SURGERY. — By J. Henry Dlble, (VLB. (Glas.), 
F.R.C.P. (Lond.), and Thomas B. Davie, B.A. 
(Cape), M.D. (L’pool), F.R.C.P. (Lond.). second 
Edition. 1945. Pp. x plus 946, with 385 illustra- 
tions Including 8 plates In colour. Publishers : 
J. and A. Churchill, Ltd., London. Price, 45s. 

In this new edition the book has been considerably 
rewritten and includes recent advances of pathological 
knowledge, notably of such matters as crush injuries, 
hepatitis, shock and the problems arising from blood 
incompatibility. In addition, there are two new 
features — the one being a short section upon gynae- 
cological pathology and the other a description of 
parasites and parasitic diseases. In presenting the sub- 
ject, the authors have discarded the old conventional 
methods and taken pains to show how the disease 
processes go on in the living body and lead to certain 
consequences. The style is lucid and the illustrations 
are very good. It should be a popular textbook with 
students. 


I his hospital came into being in 1941, and the 
report covers the first three years of its existence. 
It appears that no efforts or expense were spared to 
make it an ideal hospital for cancer patients. During 
the three years, the Tata Trust has spent a sum of 
forty lakhs on building, *-ray, radium and other equip- 
ents. Even while plans were maturing, Indian 

re? d d0Ct0l ' S } vere sent f0! ’ special training 
abioad. These # men have returned and now hold 
important appointments on the staff. 
th P® hospital has already gained a 'reputation among 
the medical profession as well as the general public^ 
and patients are now being refereed for diagnosfs and 
treatment from all over the country. A high standard 

SstefThfS- DetaiIs ° f work done 0 and 
results of the experience are summarized in the report 


Abstracts from Reports 


PENDRA ROAD SANATORIUM (C. P.). 
ANNUAL REPORT, 1943-44 

T HI , S „ sanatorium which was opened in 1916 with 

?^i 12 ^ bedS ' ia ^ rna< ^ e , exce ^ ent P egress. It has now 
155 beds ana /6 members of staff and its annual 
budget is nearly a lakh of rupees. Its situation 
climate and accessibility are ideal. During the year. 
177 patients were treated and discharged, of whom 
MB to* found t0 „ be from Pulmonary tube” 

culosis. Among these 13S, 9 were early cases 

8 moderately severe, and 121 advanced cases Ninety 
patients were discharged with positive results vizlO 
as arrested, 4, as much improved, and 33 as improved 
Eighteen were discharged as stationary, 13 as worse 
aD u 1 u dlec ? - Chemotherapy, surgical treatment x-rav 
and ultra-violet ray treatment are given. ’ y 

in ,m'j t i* e treatment of patients it is also proposed 
to undertake training of doctors and health visitors 
Among other extensions and improvements in 1S Y?o™ 
may be mentioned the provision of an .re 

department, „ ore „f a “ ^j**f*g» 


1 INIJIA 

SIXTH ANNUAL REPORT, 1944 
haYheer ! te m a °J I?rC Y, aiIing adverse conditions progress 

able portion of his time tn tho^f 0 - ? consider- 

One great difficulty that ;«i affo,rs of tlle Association, 
dearth of tuberer osis worked X en . c °Y n * ei ' ed & the 
holding post-graduate 7e°fe turned - by 
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and Delhi will soon follow There P S 9 a,CUtta 
functioning in Madras nnJ u u if ls a ^ady one 
These courses will somewhat tl be i ome very Popular, 
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and propaganda which iV amp Publicity 

Of the Association was careiedL^ 6 T n funct ions 
restrictions, by means °?> Wl thm war-time 

booklets, the sale of which fetched' p am ?ol ets and 
hoped to introduce in Hs. 4,300. It jg 

of the screen and the microphone 1 " Tlw a- fuller use 
Gazette has been publish nL n' J Medical 

number for the past seven years . tub , e ™uIosis 

the time lias come when the lfc I s feI t that 

a journal of its own. ™ Association should have 

366 patients JSt&M Kasauli treated 

190 beds of which 108 are SUST? 
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per dose does not contain even 5 grains, and therefore 
the patient continues to suffer when this mixture is 
administered. Actually this happened once ^ T hen the 
patient was himself a medical man. The possibility 
of adulteration of the quinine sulphate was m this 
instance ruled out by testing a mixture of three doses- 
freshly prepared with the stock powder weighed out 


m grains. 

Fortunately the instances of mishandling or 
miscalculations given above lead to underdosing only, 
and in dispensing, the chances of overdosing with a 
reversal of calculations — a crooked process — are remote 
in practice. Errors have however been detected on 
checking stocks of solids when out of an ounce bottle 
actually containing 437.5 grains of calomel one dram 
of 60 grains was weighed out for use and the stock 
book was debited with one dram avoirdupois. 

For easy reference the weights of the two systems 
are given below : — 


Avoirdupois weights ( Imperial system) 
Commonly used in all ordinary trade dealings and 
the dosage of drugs in the British Pharmacopceia. 

1 dram = 275 grams 
1 ounce (oz.) = 16 drams— 437.5 „ 

1 pound (lb.) =16 ounces =256 drams = 7,000 „ 


Apothecaries' weights (same as Troy weights) 

1 dram (5) s=s 60 grains 
1 ounce (S) = S drams = 480 „ 

1 pound = 12 ounces =96 drams — 5,760 „ 

The masses of dram, ounce, and pound of the two 
systems are not the same. 

The pieces of weights which are usually supplied 
with the balances in the market are : 


For avoirdupois system = £ oz.; 5 oz.; 1 oz.; 2 oz.; 

4 oz. or i lb.; 8 oz. or 

1 lb.; and 1 lb. 

For apothecaries’ system = 1 gr.; 2 gr.; 3 gr.; 4 gr.; 

5 gr.; 6 gr.; 10 gr.; 20 gr.; 

30 gr.; 40 gr.; 60 j*r. or 

# 5i; and 120 gr. or oii. * 

For elimination of such mistakes the general practi- 
tioner would suggest the raising of the compounder’s 
standard of training, but that alone would not justify 
his inaction to ensure accuracy in the dispensing of 
his prescriptions. What is he going to .do when he 
can have no personal touch in the dispensing of his 
prescriptions ? 

X. 


TRANSMISSION OF KALA-AZAR IN INDIA 


Service Notes 


Appointments and Transfers 

CoLotffcij S. L. Bhatia, m.c., was appointed as Officer 
on Special Duty under Director-General, Indian 
Medical Service, from the 19th April, 1945, to the 
30th April, 1945. 

Lieutenant-Colonel C. A. Bozman is appointed to 
officiate as Public Health, Commissioner with the 
Government of India, with effect from the 1st April, 
1945, vice Colonel E. Cotter, c.i.e., granted leave. 

The services of Lieutenant-Colonel A. N. Chopra are 
replaced at the disposal of the Government of Orissa, 
with effect from the afternoon of the 5th May, 1945. 

Major C. J. Hassett, M.B.E., is appointed Civil Sur- 
geon, New Delhi, with effect from the 17th April, 
1945. 

Major T. C. Puri is appointed Deputy Public Health 
Commissioner with the Government of India, with 
effect from, the 20th April, 1945. 

Major M. Sendak has been appointed as Officer on 
Special Duty in the Home Department, with effect 
from the 28th April, 1945. 

The undermentioned officer is transferred to the 
General Service Cadre, with effect from the date 
specified : — 

Indian Land Forces — Indian Medical Service 
^Seconded to the Indian Army Medical Corps 

(Emergency Commission) 

Captain Sasanka Sekhor Hazra. Dated 8th February, 
1945. 

The undermentioned officer of the Indian Medical 
Service reverts from the Indian Army Medical Corps 
and is seconded for sendee with the Royal Indian 
Navy. 

Captain (T/Maj.) W. S. Empey. Dated 1st April, 
1945. 

The undermentioned I.MS, (E.C.) officers revert 
from the Indian Army Medical Corps and are seconded 
for service with the Royal Indian Navy : — 

Captain P. S. Clarke. Dated 23rd April, 1942. 

Captain C. M. Bissett. Dated 5th March', 1942. 

Lieutenant Krishan Kumar. Dated 15th March 
1945. 

The undermentioned officer of the Indian Medical 
Service (E.C.) reverts from the R.LN.VH. and is 
seconded to the Indian Army Medical Corps : — 

Surgeon Lieutenant-Commander P. B. Srivastava 
Dated 1st April, 1945. 


Sir, — Much time has elapsed since Malone and 
Brooks' article appeared in the October 1944 number 
of the Indian Medical Gazette which argued serious 
doubt on the transmission of kala-azar by the sandfly. 

Is there no one in India who can either corroborate 
or disprove the contentions made therein ? One would 
have expected something from the officer in charge of 
the Kala-Azar Commission* by now. 

The said letter (article) ought not to be allowed 
to pass as it seriously challenges the textbook teaching 
on the subject. 

When those with all facilities for conducting inquiry 
of such an important matter ‘keep mum’ what is the 
ordinary G P to do ? Will the officer suggested restore 
. shaken faith ? 

B. I. BOUCHE, m.r.c.s. (Eng.), 
l.r.c.p. (Lond.), 


Indian Land Forces — Indian Medical Service 
Seconded to the Indian Armw Medical Corps 

(Emergency Commissions) 


To be Captains 

Mohammed Abdur Rauf. Dated 5th February 1944 
Fred Joseph Mendonca. Dated 9th Januaiy, 1945. 
fehankai .IVIahadeo Tarkunde, Dated 1st February 


bnanti bwaroop Goyal. Dated 19th February, 1945 
Feffimiy da i945 Madhusudanan Tampi, Dated 12th 

Vasant’ Vinayak Joshi. Dated 5th February, 1944 
Barm Deo Misra. Dated 12th March, 1945 
1945° 0t : hedath Nara >’ ana Menon. Dated 15th March. 


To be Lieutenants 


major, i.m.d. (Retd.). 

* Wisteria Mussoorie, 

20 th June , 1945. 


George Hemy Farr an Humphreys. Dated 3rd April, 
Michael Alexander Rozalia. Dated 19th Februaiy, 


*The Kala-Azar Commission has ceased to exist. 


f.nan. JJated 15th February, 1941 
rumyf l945 man Mohammad Khan. Dated 2nd Fet 
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Harbhajan Singh Athwal. Dated 21st February, 1945. 
Puthsala Dharmaraju. Dated 9th February,. 1945. 

15tli February, 1945 

Kodancha Vasudeva Kao. * 

Kuppa Yenkata Subrahmanyam. 

Vallary Yenkateswara Surya Pratapa Rao. Dated 
16th February, 1945. r 

19th February, 1945 

^Paravastu Srinivasa chari. 

Tunuguntla Balagangadhara Tilak. 

Bom mired dip alii Venkata Row. 

Kimumilli Suryanarayaha Rao. 

15th January, 1945 

Vija 3 r a Dutta Paliwal. 

TAohuwan Prakash Sharma. 

Krishnaswami Gokhale. Dated 17th February, 1945. 
Bal Sitaram Kulkarani. Dated 17th March, 1945. 
Bankim Krishna Das. Dated 20th March, 1945. 
Kanneppadi Satyashankav. Dated 7th March, 1945. 
Joginder Singh Patheja. Dated 3rd March, 1945. 

Che tan Das Kalra. Dated 5 th March, 1945. 

1st March, 1945 

Gulam Rasul. Zia-ud-din Mian. 

Balbir Singh Manocha. Sri Krishan Saigol. 

Mohd. Abdus Subhan Khan. Dated 7th March, 
1945. 

Nidumolu Sreeramamurthy. Dated 21st March, 
1945. 

Md. Abdul Majid. Dated 6th October, 1944. <• 
Baidya Nath Ghose. Dated 9th October, 1944. 
Apurba Kumar Ghosh. Dated 13th October, 1944. 
Quazi Abul Khair Md. Abdul Khaleque. Dated 15th 
October, 1944. 

(Miss) Gyan Sham Singh. Dated 1st February, 1945. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commission) 

(Women’s Branch) 

To be Captain 

(Miss) Achy Mathew. Dated 19th March, 1945. 

To be Lieutenant 

(Miss) Ambika Kallat. Dated 17th January, 1945. 
Promotions 

The undermentioned officers are granted local rank 
of Brigadier without effect on pay and pension whilst 
employed as shown against each : — 

Lieutenant-Colonel (A/Col.) S. M, Hepworth, 
I.A.M.C., Consultant Radiologist, G.H.Q. Dated 31st 
October 1944. 

Lieutenant-Colonel (T/Col.) M. M. Cruickshank, 
c.i,e., I.A.M.C., Consultant Surgedn, Southern Army. 
Dated 22nd March, 1943. 

Major to be Lieutenant-Colonel 
C. K. Lakshmanan. Dated 21st April, 1945. 
Captains to be Majors 
23rd April, 1945 

A. W. Sampey. C. L. Greening. 

J. Reidy. G. B. Jones. 

S. N. Chatter jee. Dated 5th May, 1945. 

Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commissions ) 

(Women's Branch) 

Lieutenants to be Captains 

(Mrs) B, N. Akeroyd. Dated 25th October, 1944. 
(Mrs) J. E. Harland. Dated 13th January, 1945. 
(Miss) D. M. Norman Jones. Dated 15th August, 
1944. " 


Retirements 

Colonel R. V. Martin, c.t.e. Dated 17th July, 1944. 

Lieutenant-Colonel C. de C. Martin. Dated 7th 
August, 1944. 

Lieutenant-Colonel G.,A. Hildreth. Dated 5th April, 
1945. 

Relinquishments 

The undermentioned officer is permitted to relinquish 
Ins commission on grounds of ill health, and is granted 
the honorary rank of Captain : — 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 

(Emergency Coynmission) 

Captain S. K. Visveswar. Dated 18th February, 
1945. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 

(Emergency Commission) 

Captain (Mrs.) Saralabai Atma Ram Kulkarni, on 
grounds of ill health, dated 1st May, 1945, and is 
granted the honorary rank of Captain. 

Resignations 

(Emergency Commissions) 

Captain J. R. M. Johnson, dated 16th August, 1944, 
and is granted the honorary rank of Captain. 

Indian Medical Service 

Captain (Mrs.) G. 0. W. Millington, dated 30th 
August, 1944. 
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HYDATID CYSTS 

A CLINICAL STUDY OF A SHORT SERIES. 

By D. A. ANDERSEN, m.b. (Lond.), f.r.o.s. (Eng.) 
Chief Medical Officer, The Salvation Army Evangeline 
Booth Hospital, Ahmednagar 

The subject, hydatid cyst, is familiar to 
every student of surgery ; it is a subject on which 
pathology books are expansive; and it is also 
' rather a favourite subject with examiners : but 
from questioning medical associates in this 
area, I gather that they are not very commonly 
diagnosed in Western India, and it seems worth 
while to record a series of ten cases seen in the 
last four years, which, together, give a fairly 
comprehensive clinical picture. 

Incidence . — In 1943, four cases were operated 
upon out of a total of 388 surgical operations 
(excluding minors), making 1 per cent of 
operation cases. On the average, however, two 
cases are seen a year, and this appears to be 
fairly constant, indicating that the condition 
is not very rare. 

Occurrence in animals . — An enquiry from the 
local veterinary surgeon elicited the interesting 
information that he had on two occasions in 
the last year found hydatid cysts in the liver 
when post mortems had been requested because 
of unexplained death. One case was that of a 
buffalo which had been beaten heavily. At 
the post mortem the veterinary surgeon found 
several hydatid cysts in the liver, the largest 
being of the size of a mango, and of these at 
least two were ruptured and had leaked into the 
peritoneal cavity. Death was apparently due 
to acute anaphylaxis. In the other case the 
finding of the hydatid cyst appeared to be 
incidental. 

He advanced the general information that 
hydatid cysts of the liver were seen only occa- 
sionally in slaughter-house inspections, chiefly 
in sheep, and rarely in goats and cattle. He 
could not give definite figures. He had no 
knowledge of the local incidence in dogs of 
Tania, echinococcus . 

Pathology — The salient points are familiar, 
but some are recalled as they help in visualiz- 
ing the clinical picture. 

Tania echinococcus eggs are excreted in the 
fceces of the dog (the definitive host) in a 
developing state, the hexacanth or boring 
embryo. The egg is 30 to 36/t in length. 

On reaching the stomach of the intermediate 
host, usually sheep, occasionally man or cattle, 
the elutmous shell is digested, and the active 
embryo thus liberated bores into the mucous 
membrane of the small intestine and reaches a 
radicle of the portal vein, whence it is carried 
to the liver, being deposited near the hepatic 
surface on account of the terminal character 
ot the blood vessels. Some ova apparently fail 


to be arrested in the liver, and are stated to be 
carried to the lungs. Even here the ova inay 
not be traoped, and then the general circulation 
is invaded, with the resulting development of 
cysts in any Dart of the body. 

It is interesting that it has been recorded 
that ova are sometimes carried to the general 
circulation by the lacteals. This seems to 
afford an easier explanation of the entirely 
extrahepatic cases of which this series has four. 
It avoids the necessity of assuming the passage 
of a hexacanth five times the diameter of a red 
blood cell through the liver and lung capil- 
laries, and, on the face of it, it does not seem 
more difficult for a boring embryo to find a 
lacteal than a portal radicle in the intestinal 
mucosa. The relative numbers of portal rad- 
icles and lacteals for instance, or some other 
physical factor, might provide an explanation 
why the majority find lodgement in the liver. 

The remaining six cases were in, or arising 
from, the liver, and two of these had general 
dissemination in the peritoneal cavity, due to 
rupture of a primary liver cyst. One of these 
at operation was found to have numerous cysts 
on the surface of every viscus with a peritoneal 
covering, and also deeply embedded in the 
layers of the mesentery. In some cases the 
mesenteric cysts were so deeply embedded that 
access was difficult because of the mesenteric 
vessels. This is probably due to a mechanical 
burrowing during growth of the cyst. 

The structure of the adult cyst is important 
in the consideration of treatment. It has three 
layers, the inner two of which (endocyst) are 
parasitic, namely, the germinal layer and the 
laminated membrane; and the outer layer (or 
ectocyst), which is adventitious, and due to the 
reaction of the tissues. 

It may be noted that in every case operated 
on, numerous daughter cysts were found. It is 
stated that daughter cysts are rare in children, 
and also when the cyst occurs in a well-pro- 
tected site, such as the brain or marrow cavity. 

No case was observed in the lung, which is 
said to be the next commonest site after the 
liver. 

Clinical features 

The clinical features of each ease are briefly 
recorded, in the order in which they were seen. 

Case 1.— -Male, age 35. Farm labourer. 

Complaint : swelling in armpit. Examination showed 
a fluctuant non-tender swelling in the axilla, deep to 
the pectorahs major, about 5 inches in diameter At 
operation a pocket was found to extend up to the' first 
rib deep to the axillary vessels. Operation : marsupial- 
nn^I^f cf ectocyst after removal of as much .as 
formalin ? t le endocyst > ancI painting with 1 per cent 

Case 2.— Male, age 35. Farmer. 

A history was given of a swelling in the liver area 
^ or au definite period, which, one year previously 

Tnfp T bdomi ? al pai » 

dvsonrea ThJ 1^*1 In . creasm g swelling since with 

dyspnoea, lhe physical signs were of nReitoa 

Tnultiple nodules in the liver, which were at first con’ 
sidered to be malignant Secondaries with ^ general 
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Harbhajan Singh Athwal. Dated 21st February, 1945. 
Puthsala Dharmaraju. Dated 9th February,. 1945. 

15tli February, 1945 

Kodancha Vasudeva Rao. * 

Kuppa Venkata Subrahmanyam. 

Vallaiy Venkateswara Surya Pratapa Rao. Dated 
16th February, 1945. * 

19th February, 1945 
_ Paravastu Srinivasachari. 

Tunuguntla Balagangadhara Tilak. 

Bommireddipalli Venkata Row. 
lUtnumilli Suryanarayana Rao. 

15th January, 1945 

Vi jay a Dutta Paliwal. 

Tribhuwan Prakash Sharma. 

Kvishnaswami Gokhale. Dated 17th February, 1945. 
Bal Sitaram Kulkarani. Dated 17th March, 1945. 
Bankim Krishna Das. Dated 20th March, 1945. 
Kanneppadi Sat-yashankar. Dated 7th March, 1945. 
Joginder Singh Patheja. Dated 3rd March, 1945. 
Chetan Das ICalra. Dated 5th March, 1945. 

1st March, 1945 

Gulam Rasul. Zia-ud-din Mian. 

Balbir Singh Manocha. Sri ICrishan Saigol. 

Mohd. Abdus Subhan Khan. Dated 7th March, 
1945. 

Nidumolu Sreeramamurthy. Dated 21st March, 
1945. 

Md. Abdul Majid. Dated 6th October. 1944. ^ 
Baidya Nath Ghose. Dated 9th October, 1944. 
Apurba Kumar Ghosh. Dated 13th October, 1944. 
Quazi Abul Khair Md. Abdul Khaleque. Dated 15th 
October, 1944. 

(Miss) Gyan Sham Singh. Dated 1st February, 1945. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commission) 

(Women’s Branch) 

To be Captain 

(Miss) Achy Mathew. Dated 19th March, 1945. 

To be Lieutenant 

(Miss) Ambika Kalla t. Dated 17th January, 1945. 
Promotions 

The undermentioned officers are granted local rank 
of Brigadier without effect on pa} 7 and pension whilst 
employed as shown against each : — 

Lieutenant-Colonel (A/Col.) S. M. Hepworth, 
I.A.M.C., Consultant Radiologist, G.H.Q. Dated 31st 
October, 1944. 

Lieutenant-Colonel (T/Col.) M. M. Cruickshank, 
C.I.E., I.A.M.C., Consultant Surgedn, Southern Army. 
Dated 22nd March, 1943. 

Major to be Lieutenant-Colonel 
C. K. Lakshmanan. Dated 21st April, 1945. 
Captains to be Majors 
23rd April, 1945 

A. W. Sampey. C. L. Greening. 

J. Reid} 7 . G. B. Jones . 

S. N. Chatterjee. Dated 5th May, 1945. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps • 

( Emergency Commissions ) 

(Women’s Branch) 

Lieutenants to be Captains 

(Mrs.) B. N. Akeroyd. Dated 25th October, 1944. 
(Mrs.) J. E. Harland. Dated 13th January, 1945. 
(Miss) D. M. Norman Jones. Dated 15th August, 
19 44. * * 


Retirements 

Colonel R. V. Martin, c.i.e. Dated 17th July, 1944 

Lieutenant-Colonel C. de C. Martin. Dated 7th 
August, 1944. 

Lieutenant-Colonel G..A. Hildreth. Dated 5th April 
1945. - * 

Relinquishments 

The undermentioned officer is permitted to relinquish 
his commission on grounds of ill health, and is granted 
the honorary rank of Captain 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commission) 

Captain S. K. Visveswar. Dated 18th February, 
1945. . 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 

(Em ergency C omm ission ) 

Captain (Mrs.) Saralabai Atma Ram Kulkarni, on 
grounds of ill healthy dated 1st May, 1945, and is 
granted the honorary rank of Captain. 

Resignations 
( Emergency Commissions) 

Captain J. R. M. Johnson, dated 16th August, 1944, 
and is granted the honorary rank of Captain. 

Indian Medical Service 

Captain (Mrs.) G. 0. W. Millington, dated 30th 
August, 1914. 
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HYDATID CYSTS 

A CLINICAL STUDY OF A SHORT SERIES. 

By D. A. ANDERSEN, m.b. (Lond.), f.r.c.s. (Eng.) 
Chief Medical Officer, The Salvation Amy Evangeline 
Booth Hospital, Ahmednagar 

The subject, hydatid cyst, is familiar 
every student of surgery 
pathology books are expansive; 
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is laminar to 
it is a subject on which 

^ and it is also 

rather unfavourite subject with examiners : but 
from questioning medical associates in this 
area, I gather that they are not very commonly 
diagnosed in Western India, and it seems worth 
while to record a series of ten cases seen in the 
last four years, which, together, give a fairly 
comprehensive clinical picture. 

Incidence . — In 1943, four cases were operated 
upon out of a total of 388 surgical operations 
(excluding minors), making 1 per cent of 
operation cases. On the average, however, two 
cases are seen a year, and this appears to _ be 
fairly constant, indicating that the condition 
is not very rare. 

Occurrence in animals . — An enquiry from the 
local veterinary surgeon elicited the interesting 
information that he had on two occasions in 
the last year found hydatid cysts in the liver 
when post mortems had been requested because 
of unexplained death. One case was that of a 
buffalo which had been beaten heavily. At 
the post mortem the veterinary surgeon found 
several hydatid cysts in the liver, the largest 
being of the size of a mango, and of these at 
least two were ruptured and had leaked into the 
peritoneal cavity. Death was apparently due 
to acute anaphylaxis. In the other case the 
finding of the hydatid cyst appeared to be 
incidental. 

He advanced the general information that 
hydatid cysts of the liver were seen only occa- 
sionally in slaughter-house inspections, chiefly 
in sheep, and rarely in goats and cattle. He 
could not give definite figures. He had no 
knowledge of the local incidence in dogs of 
Tania echinococcus . 

Pathology . — The salient points are familiar, 
but some are recalled as they help in visualiz- 
ing the clinical picture. 

Tania echinococcus eggs are excreted in the 
faces of the dog (the definitive host) in a 
developing state, the hexacanth or boring 
embryo. The egg is 30 to 36,,. in length. 

On reaching the stomach of the intermediate 
host, usually sheep, occasionally man or cattle, 
the elutinous shell is digested, and the active 


mucous 


embiyo thus liberated bores into the 
membrane of the small intestine and reaches a 
radicle of the portal vein, whence it is carried 
to the liver, being deposited near the hepatic 
surface on account of the terminal character 


of the blood vessels. Some 


ova apparently fail 


to be arrested in the liver, 
carried to the lungs. Even here the ova may 
not be tranped, and then the general circulation 
is invaded, with the resulting development ot 
evsts in any part of the body. 

It is interesting that it has been recorded 
that ova are sometimes carried to the general 
circulation by the lacteals. This seems to 
afford an easier explanation of the entirely 
extrahepatic cases of which this series has four. 
It avoids the necessity of assuming the passage 
of a hexacanth five times the diameter of a red 
blood cell through the liver and lung capil- 
laries, and, on the face of it, it does not seem 
more difficult for a boring embryo to find a 
lacteal than a portal radicle in the intestinal 
mucosa. The relative numbers of portal rad- 
icles and lacteals for instance, or some other 
physical factor, might provide an explanation 
why the majority find lodgement in the liver. 

The remaining six cases were in, or arising 
from, the liver, and two of these had general 
dissemination in the peritoneal cavity, due to 
rupture of a primary liver cyst. One of these 
at operation was found to have numerous cysts 
on the surface of every viscus with a peritoneal 
covering, and also deeply embedded in the 
layers of the mesentery. In some cases the 
mesenteric cysts were so deeply embedded that 
access was difficult because of the mesenteric 
vessels. This is probably due to a mechanical 
burrowing during growth of the cyst. 

The structure of the adult cyst is important 
in the consideration of treatment. It has three 
layers, the inner two of which (endoeyst) are 
parasitic, namely, the germinal layer and the 
laminated membrane; and the outer layer (or 
ectocyst), which is adventitious, and due to the 
reaction of the tissues. 

It may be noted that in every case operated 
on, numerous daughter cysts were found. It is 
stated that daughter cysts are rare in children, 
and also when the cyst occurs in a well-pro- 
tected site, such as the brain or marrow cavity. 

No case was observed in the lung, which is 
said to be the next commonest site after the 
liver. 


are briefly 
were seen. 


Clinical features 

The clinical features of each case 
recorded, in the order in which they 

Case 1.-— Male, age 35. Farm labourer. 

Complaint : swelling in armpit. Examination showed 
a fluctuant non-tender swelling in the axilla, .deep to 
the pectoralis major, about 5 inches in diameter. At 
operation a pocket was found to extend up to the first 
rib deep to the axillary vessels. Operation : marsupial- 
of f * e ectocyst after removal of as mucli as 
formalin ° f ^ endocyst > an(1 Painting with 1 per cent 

Ocrse. 2. Male, age 35, Farmer. 

t n o 0d be eS in r he ]i r> ^hicTwerl aTfet con' 
siclered to be mahgnant secondaries with general 
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carcinomatosis of the peritoneal cavity from some 
bowel primaiy, or a coarse cirrhosis. There were also 
several abdominal swellings which were difficult to 
define because of the ascites. Tapping was unsuccessful 
and he refused laparotomy. The general health, how- 
ever, was better than would be the case in late 
secondaries or advanced liver damage. He returned 
after three months with more swelling, and many 
rounded masses were now' clearly felt in the abdomen. 
He agreed to operation, and very numerous cysts of 
all sizes were found in the liver and throughout the 
peritoneal cavity. Complete removal of all was not 
practicable, but all the large ones and as many as 
possible of the small ones v r ere incised through the 
ectocyst, and the end o cyst, removed complete. Post- 
operatively he dfil well, and there was relief from 
symptoms for 2J years. He has recently attended 
again, in good general condition, with an incisional 
hernia at the low'er end of the operation wound and 
one obvious mesenteric cyst the size of an orange. 
The liver enlargement is, if anything, less, and he has 
no ascites. He has consented to a second operation 
soon. 

Case 3. — Female, age 17. Farm labourer. 

Complaint, : increasing swelling of the abdomen for 
three years. At- first it was in the left loin and not 
painful, but it, had gradually extended and was 
moderately painful. On examination it was found that 
the tumour extended from the left costal region to 
the left pelvis, crossed the midline anteriorty, and 
bulged the left loin. On pelvic examination it was felt 
in the left fornix. Its surface was regular, it was 
tensely cystic and dull to percussion. . 

It was at first taken to be a hydronephrosis, but this 
w T as disproved by a uroselectan x-ray examination, which 
showed a small deformed kidney shadow above the 
swelling with the ureter following a wide curve along 
the medial border of the tumour. The diagnosis being 
uncertain, it was approached at operation by the 
anterior route to give adequate room. The peritoneal 
cavity was opened through a left lateral incision, and 
the peritoneum was found to be reflected just to the 
left of the opening. A needle was inserted into the 
cyst through the peritoneum, and at first clear fluid 
was withdrawn. It was' then pushed further in, and 
thick yellow pus was aspirated. In view of this, the 
opening in the peritoneum was closed, and the anterior 
incision closed in layers, and a lumbar incision was 
made. The usual innumerable cysts of all sizes were 
extruded, some of which contained clear and some 
purulent fluid. The ecto-sac w T as marsupialized and the 
wall swabbed with 1 per cent formalin. This patient 
returned fourteen months later for a different com- 
plaint and there was a soundly healed wound and no 
sign of recurrence. 

Case 4. — Female, age 35. Farmer’s wife. 

Complaint : moderate pain in the epigastrium for 
one and a half years. Examination showed a curious 
fluctuating mass, the presenting part being about the 
size of an orange, in the epigastrium, moving with 
respiration, and also moving from side to side easily 
for about. three inches to the right and left, father like 
a pendulum, indicating a deep attachment. At opera- 
tion its anatomical relation to the liver was very much 
like that of a huge gall-bladder (to the left of the 
normal organ), covered by peritoneum, with a dis- 
tended ‘ fundus 7 and gradually getting narrower as it 
extended, backwards and upwards on the inferior surface 
of the liver. Total excision was attempted but the 
‘neck,’ was so deep that this was given up in favour 
of incision and marsupialization. 

Case 5. — Male, age 30. Village carpenter. 

Complaint : noticed a hypogastric swelling for one 
month. No serious disturbance of bowels or 
micturition. Examination showed a broad tensely 
fluctuant swelling arising out of the pelvis, superficially 
resembling a distended bladder. P.R. there was^ a 
smaller fluctuant mass, the size of a lemon, felt high 
up in the anterior rectal wall, presumably the lower 
end of the swelling. Operation : extraperitoneal 


marsupialization. The bladder was not exposed at 
operation. 

Case 6. — Male, age 32. Farmer. 

. Complaint : small slightly painful swelling in the 
right epigastrium. On examination it was clearly a 
swelling projecting from the anterior surface of the 
right lobe of the liver, about the size of a walnut. 
Fluctuation could not be delected. General health 
good. On screening, the liver not raised, and the 
right diaphragm moved normally. At laparotomy the 
swelling was found to be cystic, and clear fluid was 
aspirated. A diagnosis of hydatid cyst was made, which 
was later confirmed by finding scolices and ho old els. 
On feeling the upper surface of the liver, separated 
by at. least 4 inches of normal liver, was an irregular, 
lobulated. and nol obviously cystic, swelling 0 r inches 
by 4 inches in diameter. On this account, a fairly 
extensive honeycombing of the liver was likely — the 
alveolar type of hydatid — and. radical treatment was 
clearly impossible, so the anterior cyst was aspirated 
and 10 c.cm. of 1 per cent formalin injected. Post- 
operatively, aspirations and injections of formalin were 
continued weekly for about a month. Eight months 
later the patient complained of pain, and aspiration 
showed a small amount of pus, so a second operation 
was performed. This time no cyst was evident on the 
surface of the liver, but it was localized by a needle 
and the liver incised down to it, the opening - being 
enlarged by a finger. There was not excessive bleeding, 
and, after the loculi had been broken down as much 
as possible with the finger, a wide tube was inserted 
and left in as long as there was any discharge. The 
wound healed in about fourteen days, and the pain was 
improved, although the patient still complains of dis- 
comfort; it is probable that further trouble may arise 
from the deeper parts of the lesion which could not. be 
treated. 

Case 7. — Boy, age 10. Villager. (Outpatient only.) 

Complaint : large painless swelling in right upper 
abdomen. On examination the right lobe of the liver 
was enlarged* greatly and contained a cystic swelling, 
in which a thrill could easily be elicited. The fathei 
refused admission for operation, and further investiga- 
tions were not possible. 

Case 8. — This was also seen, as an out-patient only, 
at a village clinic. 

Male, age 30. Labourer. 

Complaint: abdominal swelling ever since the . age 
of 10, which was vouched for by his father. General 
health good, and discomfort slight, but the increasing 
size was causing anxiety. Examination showed several 
distinct globular abdominal swellings, about the ^ize 
of a grape fruit, in each of which separately a thrill 
could be felt easily. The character of the thrill was 
exactly the same as is felt in a tense ascites on flicking 
with one finger and appreciating the’ vibration some 
distance away with the other hand.- No primary cyst 
could be felt in the liver, and there was no free fluid 
discovered. The patient was instructed to attend 
hospital, but has not j r et done so. 

. Case 9. — Female, age 22. \Y eaver caste. 

Complaint : swelling on the antero-lateral 'aspect of 
the upper third of the right thigh for 2 months. It 
increased in size, became gainful and then burst, about 
three weeks, before admission, extruding what the 
patient described as egg-shells, together with pus. It 
was treated with Simple dressings and * a course of 
sulphonamides by a private practitioner and at appa- 
rently healed and the discharge ceased. Four days 
before admission the swelling increased . and on admis- 
sion was about 4 inches in diameter.. On examination 
the lump was firm, roughly globular; fluctuation %as 
not detected, and it was v attached to the deep tissues 
(muscles) but not to bone, and there was an '-adherent 
scar. Elsewhere the skin was free. Treatment : r lt 
was first aspirated and thin yellow pus was obtained. 
It was therefore incised and a large nutnber .of hydatid 
cysts, mostly the size of a grape, together with. about 
3 to 4 oz. of free pus was discharged. Some pf the 
individual cysts, contained clear fluid, some . purulent. 
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In view of the accessibility it was decided that a 
total excision of the hydatid cyst in this case should 
be done. However, this proved less easy than was 
anticipated, and required a wide dissection of the upper 
third of the thigh. The ectocyst was loculated and 
surrounded by dense fibrous reaction up to a lull 
i inch in diameter, and the only way to remove it 
adequately was found to be removal of the whole 
of the upper third of the right vastus extemus, show- 
ing the intermuscular sheaths and the mam femoral 
nerve trunk as it divided info separate branches to 


tire vastus group. . . . . Al e , 

Before this fact was appreciated, some of the temoral 
nerve branches were picked up in a hremostat. They 
were/ however, not divided except for the one to the 
vastus lateralis and the resulting quadriceps weakness 
is improving and is expected to recover fully, in the 
course of about 6 months. The leg was put into 
plaster in extension at first to rest the quadriceps 
muscle, but she is now- walking without plaster and 
having electrical treatment. There is a saucer-shaped 
cavity which is healing from the bottom by granulation. 

Cdse 10— Male, age 45. Farm labourer. 

Complaint : pain followed by swelling of right upper 
abdomen for six weeks. Examination showed a seri- 
ously ill man. He had a tender tense globular swelling 
of the liver extending 6 inches below the right costal 
margin and across the midline. No thrill detected. 
No ascites. He had diffuse bronchitis. 

Blood count : Hb. 75 per cent, R.B.C. 3,770,000, 
W.B.C. 8,000, polymorphs 76, lymphocytes 24, eosino- 
phils nil. 

Within 24 hours of admission he had a temperature 
of 104.2 and he was taken to the theatre. A needle 
was inserted and thin pus was found. Examination 
of this was made at once and one definite hydatid 
booklet was found. Therefore laparotomy was done 
under local anaesthesia. The abscess of the liver was 
obvious but there was. no adhesion whatever of the 
liver to the anterior peritoneum. As delay in waiting 
for adhesion was not considered possible, a long strip 
of gauze was soaked in 1 per cent formalin, and packed 
several times round the most prominent part of the 
abscess, shutting jt pff from the rest of the peritoneal 
cavity. A stab incision was made and an enormous 
quantity of pus and cysts was discharged. A large 
bore tube was inserted and found to go right through 
to, the posterior part of the liver, at least 7 inches. 
The wound was packed .around the tube. 

The fever subsided in 48 hours and the abscess 
drained freely. When the packing around the tube 
Was removed after 7 days, the drainage area was well 
shut off by adhesion from the general peritoneal cavity 
and no evidence of general peritoneal infection had 
bfcen observed. However, the man gradually went 
downhill, and developed anorexia, pharyngitis and 
glossitis; in spite of intravenous glucose, and liver 
injections and nicotinic acid he died 6 weeks after the 
operation from what was presumed to be liver failure. 


Differential diagnosis 

The series illustrates several .of the varieties 
of hydatid disease, and for purposes of con- 
sidering, diagnosis, the. following classification is 
suggested : — ' ‘ 

1. Uncomplicated cysts : 

(a) Hepatic. 

- (5) Extra hepatic. 

2. Complications : . 

(а) Rupture. .... 

■ (i) Acute anaphylaxis. 

(n) Dissemination (usually in the peri- 
toneal cavity) . ... 

(б) Suppuration, 

and the diagnosis of each group will be con- 
sidered briefly. • 


1. Uncomplicated cysts. 

The average clinical picture is of a person 
under 35, most usually in this series, but not 
always, a male, generally employed about a 
farm, in good general health, who complains of 
a tumour which is slowly growing and has been 
known to be present for years in most eases, 
but not giving 'rise to acute discomfort. On 
examination there is a tense spherical swelling 
which can be observed to have grown in the 
plane of least resistance, which usually means 
towards the surface of the body (or viscus). 
If it is superficial, a definite thrill is easily 
elicited. The skin over it is not attached to 
it or tender, nor is it attached to the surround- 
ing tissues generally except in the case of 
origin from a viscus, when it may be sessile or 
attached by a pedicle. 

(а) In the case of uncomplicated cysts in 
the liver, it has to be distinguished from 
sccotidaries in the liver (by the good general 
condition and the absence of any primary on 
careful search); from coarse cirrhosis by the 
good general condition again, and by the more 
irregular and hard surface in cirrhosis. The 
history and the Wassermann test may help. 

(б) Uncomplicated extra-hepatic. Usually 
a cystic well-defined swelling as described 
above in any part of the body where such do 
not usually occur would give rise to a suspicion 
of hydatid cyst. No cases of the cysts in the 
brain or lung or bone have been encountered 
which would give rise to difficult diagnostic 
problems. However, it can be noted that the 
intense fibrosis around a hydatid in muscle 
proved misleading, and also that another case 
was reported to me by a colleague to have been 
diagnosed first as a cold abscess. 

2. Complications. 

(a) Rupture. 


— j-u umo i uiu u augur 

of acute anaphylaxis is illustrated in -the veteri- 
nary case. 

(w) Dissemination in the peritoneal cavity. 
— In differential diagnosis the possibilities of 
tuberculous masses in the abdomen and perito- 
neal carcinomatosis have to be considered. The 
chief difference lies in the good general condi- 
tion, and the well-defined separate cystic masses 
as compared with the generally doughy feeling 
of a tuberculous peritonitis with or without 
irregular masses,- or the hardness with irregu- 
larity of a carcinomatosis. If separate thrills 
can be feit as in case 8, the diagnosis can, I 
tnink, be regarded as certain. Ascites may be 
present in any of these conditions and obscure 
the diagnosis. 

(6) Suppuration. 

, The differentiation of a suppurating liver 
hydatid from an amcebic fiver abscess can- be 
very difficult or impossible clinically. Both 
patients are very ill. A history of a pre-exist- 
! ng , J\ m P Previously • not painful Suggests 
hydatid, but may often not be obtained A 
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history of recent dysentery, if present, would 
suggest tropical abscess. Aspiration in a 
hydatid will give thin yellow pus, while from 
a tropical abscess it is a rich reddish brown. 
Microscopical examination, if fortunate, may, 
in the case of hydatid cyst., show a booklet, or 
booklets or rarely scolices. In amoebic infec- 
tion the finding of amoebse is uncommon. If 
a hooklet is found, then clearly operation and 
drainage are indicated. If not, and if doubt re- 
mains, a course of emetine has an almost magi- 
cal effect on an amoebic abscess without 
secondary infection. There remains an inter- 
mediate group where the pus is not typical of 
amoebic abscess and the condition does not clear 
up quickly with emetine, nor are hooklets or 
other definite signs of hydatid disease found. 
Here there is a valuable place for the Casoni 
test, but this has not usually been available. 

I treated two cases of this kind by repeated 
aspirations plus sulphonamides, and they even- 
tually improved and left, but one was reported 
to have died soon after of recurrence. After 
the experience of case 10 of a hydatid suppur- 
ation in the liver, I suspect that they may also 
have been infected hydatids, and would now 
explore and provide open drainage. Even if 
they proved not to be hydatids, after the 
failure of an adequate course of emetine and 
several aspirations, open drainage would be 
good treatment. 

A curious observation was made in case 3 
that aspiration gave successively clear and 
then purulent fluid. This observation was re- 
peated in cases 5 and 9, when immediately it 
led to the exclamation, “ Another hydatid ! ” 
In both cases some daughter cysts contained 
clear and others purulent fluid. The purulent 
fluid was sterile on culture on one occasion 
when tested. It would be interesting to know 
whether this has been observed before, and 
has, in fact, any diagnostic significance. The 
value of it, however, is limited by the fact that 
transperitoneal aspiration of . a suspected 
hydatid cyst from the surface is inadvisable, 
unless it ' is followed by laparotomy immedi- 
ately when proof of hydatid disease is obtained, 
either by the suggested sign or the finding of 
hooklets. 

Laboratory aids to diagnosis 

These have practically not been available in 
this series. However, I used some clear 
hydatid fluid from case 6 for the Casoni test 
(that from sheep not being available) on the 
patient himself, 0.1 c.c. being given intrader- 
mally, and thinking it to be similar to the tuber- 
culin test, I took readings at 48 and 72 hours 
with a negative result. This was surprising, 
and the technique was checked and it was dis- 
covered that the reaction was almost an 
immediate one. 0.3 c.c. was, therefore, injected 
intradermally, and within ten minutes there 
was a wheal 35 mm. in diameter, which gradu- 


ally passed off but was succeeded by a diffuse 
redness 3 inches by 3 inches when seen at 24 
hours. The control was negative. 

The precipitin reaction (Welch and Chap- 
man) was once attempted but was inconclu- 
sive, and the complement deviation reaction 
(Weinberg and Parva) was not attempted. 
These two tests would need a larger laboratory, 
but the Casoni test is clearly of clinical value 
in small hospitals, when hydatid fluid is 
available. 

A recent textbook states that it can be ob- 
tained from Allen and Hanbury’s, but the 
Calcutta office does not stock it. 

Eosinophilia has not been found of diagnos- 
tic value. In case 2 when first observed it 
was 12 per cent, which might be significant, 
but when taken three months later before 
operation it was only 2 per cent. In case 5 
there was no eosinophilia found pre-operatively. 
Case 3 showed 2 per cent before operation; a 
routine blood count taken a month after oper- 
ation, however, showed 14 per cent. A high 
count may, therefore, be suggestive, but a nor- 
mal, or low one, does not rule out hydatid 
disease. 

Treatment 

The ideal procedure might be expected to be 
complete excision, but even in a case on the 
limb it proved relatively difficult and unneces- 
sarily mutilating. It should not be attempted 
if it involves any risk of deep bleeding, or of 
escape of the hydatid fluid into the peritoneal 
cavity. 

Complete removal of the endosac through 
the laminated layer is perfectly satisfactory, 
and was carried out in the multiple abdominal 
cysts of case 2, the endocyst being removed 
intact after incision of the ectosac. 

. In large deeply-placed sacs full of daughter 
cysts, this also was not practicable, and the 
procedure generally adopted was to open the 
ectosac near the surface after carefully pack- 
ing off and protecting the surrounding tissues 
with towels wrung out in saline, and on top of 
that placing gauze soaked in 1 per cent forma- 
lin. All daughter cysts were then removed 
carefully, and the cndosac of the main cyst 
removed as fully as possible, and then painted 
with 1 per cent formalin swabs. The adven- 
titious sac was then brought to the surface and 
marsupialized by stitching to the skin,' this 
being the standard treatment in the majority 
of cases. It would be better still to marsupia- 
lize the sac before opening it, but that was not 
always possible. The cavity was packed and 
dressed daily, and irrigation with 1 per cent 
formalin was also carried out several times 
again. A purulent discharge resulted, which 
lasted in this series from two to six week's. The 
packing was maintained- until it was gradually 
pushed out bv the diminishing size of the 
cavity. 


In eight cases there was no serious reaction 
after operation, and no evidence whatever of 
anaphylaxis. 

Fn llnw-uv 


cases occurred, the remaining 13 among other 

Indian troops. . 

The epidemiological aspect formed an mtei - 
esting study, but is outside, the scope of this 


Cases 3 and 4 are' known to have a healed 
scar and no recurrence. Cases 1 and 5 have not 
reported again, and are probably well. Case 2 
returned in good general condition after 2 - 2 
years, with peritoneal recurrence, prepared for 
another operation. Case 6 is still under obser- 
vation and may have further trouble. Case 9 
is progressing well and a cure is anticipated. 
Case 10, the only death in the series, had ex- 
tensive liver damage from which he did not 
recover. 

Summary 

A clinical series of hydatid cysts is presented, 
indicating the incidence, presentation, differen- 
tial diagnosis and response to surgical treat- 
ment. Six cases were hepatic, with or with- 
out peritoneal dissemination, two extra-perito- 
neal abdominal and two in the limbs. The 
general picture is a benign one in the absence 
of complications, particularly rupture into the 
peritoneal cavity and suppuration. Rupture 
may lead to sudden death from acute anaphy- 
laxis, or, at a later date, such a widespread 
dissemination in the peritoneal cavity that 
extirpation of the disease is impossble. Also, 
the alveolar type in the liver cannot be dealt 
with radically. 

It is pointed out that it may be impossible 
to distinguish a suppurating liver hydatid from 
an amoebic liver abscess, and it is suggested 
that in those cases where a course of emetine 
and aspiration does not have an unmistakable 
and rapid effect, open drainage should be 
carried out, and that the frequency of such in- 
fected liver hydatids may be found to be 
greater than previously suspected. 

A special sign is mentioned, namely, that on 
aspiration of a suspected cystic swelling the 
finding of first clear and then- purulent fluid in- 
dicates hydatid daughter cysts, of which only 
some are infected while others remain unin- 
fected. This aspiration is not to be carried 
out transperitoneally, unless immediately 
followed by laparotomy if positive. 

The absence of anaphylactic phenomena is 
pointed out when adequate care is taken and 
treatment is by incision and open drainage 
with marsupialization of the adventitious sac. 


an outbreak of enteric fever 

By IV. If. ST. JOHN-BROOKS, M . n . (Camb.), m.b.c 

LIEUTENANT-COLONER, I.M.S. 

During the period March to June 1944 T 
cases of enteric fever were admitted to 

“ty T? Spifel ^ a tr . a ™ n g af ea for Gurkl 
troops. The great majority occurred durii 
one six-weelc period. Among the Gurkhas If 


and treatment. 

Type of cose 

Cases v'ere divided on clinical grounds into 
four groups of varying severity, the group 4 
being subdivided into (a) non-fatal and (o) 
fcitix! Ctiscs. 

Group 1. — Thirty-nine cases. These were 
cases of short duration and mild course. The 
average number of days of fever was 11.6, of 
which only 8.5 days on the average vmre spent 
in hospital. Some cases had only 5 or 6 days’ 
fever in all. The majority presented the 
clinical picture of mild enteric for a few days, 
and then suddenly became afebrile and symp- 
tom-free (figure 1); but a few had fever as the 
only sign, and the diagnosis vms confirmed by 
a positive blood culture, Widal reaction, or in 
one case by the appearance of a typical rash. 



Pig. 1. —Group 1. Typhoid 
in an immunized subject. 
Severe onset with toxiemia 
and delirium. Crisis with 
disappearance of symptoms 
on 7th day. Blood cultures 
taken on 6th and 7th days 
grew B. typhosus. 


1 lie very much modified course of the cases 
in this group is almost certainly due to previous 
partial immunity. Its importance lies in the 
ease with such cases may be missed. 

. ® rou V 2.— Forty cases. These also show the 
previous immunization, usually with 
iAC. I he average number of days of fever was 
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18.1, and the course was either mild throughout 
or definitely more severe with toxajmia, but 
terminating by very rapid lysis in the second 
or third week (figure 2). 

Group 3. — Forty-two cases. These were more 
severe, and it cannot be said that they showed 
any evidence of immunity. Fever lasted on an 



■1 






Fig. 3. — Group 3. Moderately severe course. 
No evidence of immunity. 


average over 4 weeks (28.5 days) and the course 
approximated to a moderately severe classical 
one (figure 3). 

Group 4. — Fifty-four cases, averaging 35.0 
days of fever. All were extremely ill. Those 
who recovered (34 cases) had an average of 
42.7 days of fever (figure 4). The 20 fatal 
cases averaged only 22.1 days of fever and it 


Symptoms and signs, 

A general account is given of the early stages 
and course. Owing to shortage of medical staif, 
it was not possible, particularly in the milder 
cases, to keep detailed records of all clinical 
observations. Attention was chiefly devoted to 
the seriously ill cases, but figures of the more 
important features and of complications are 
accurate and complete. 

The early stages . — The average number of 
days of illness before admission was 3.8. In 
group 1, it was 3.1, in group 2, 3.9, in group 
3, 3.9, and in group 4, 4.1. A Gurkha recruit 
rarely particularizes his symptoms very accu- 
rately. Only malaise, fever and headache were 
consistently mentioned. Abdominal discomfort 
or pain, diarrhoea, constipation, cough and 
epistaxis were mentioned occasionally but were 
not sufficiently striking features to be of value 
in early differential diagnosis. By contrast, the 
early signs were often almost conclusive. A 
majority even of the milder cases showed 
towards the end of the first week of fever the 
characteristic mental clouding, and the degree 
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Fig. 4. — Group 4(«). Prolonged severe course with relapse, including haemorrhage 

on 50th day. 


was notable how deaths tended to occur early 
or not at all. Indeed if 5 cases (3 who died 
from perforation, 1 during relapse and 1 from 
paratyphoid A fever) are excluded, the average 
number of days of illness before death of the 
remaining 15 was only 16, of which only 13 
days were spent in hospital. This is indicative 
of the toxic nature of the infection and the lack 
of immunity (figure 5). 



Fig. 5. — Group 4(b). Typical fatal 
case. Severe toxemia and death on 
14th day. 


The clinical course of the disease in the 96 
cases in groups 3 and 4 was comparable with 
that to be expected in unprotected people, and 
this impression was confirmed by the extreme 
toxaemia and early death of most of the fatal 
cases. There was other evidence also that in 
many '.cases TAB inoculation was incomplete or 
overdue. , , 


of this was a good guide to the toxajmia and 
severity of the case. A furred tongue and 
bronchitis, mild or severe, have both, been the 
rule and have proved definitely helpful in 
differentiating from other fevers in the early 
stages. In a community where malaria is so 
prevalent, a palpable spleen was of little help in 
diagnosis. Typical rose spots were observed in 
14 cases, 8 of which were in group 4, and may 
have appeared transiently in other cases. The 
comparative insignificance of a rash on a dark 
skin accounts for this sign being of less import- 
ance than in Europeans, but surprisingly the 
appearance of a rash was several times useful 
in diagnosis. In one case the appearance ot 
rose spots at the very end of a featureless 
febrile course of only a few days indicated that 
a blood culture (which proved positive) should 
be taken. A slow pulse was also a usual and 
useful finding, but a rapid pulse must not be 
regarded as definitely ruling out a diagnosis of 
enteric, as it was an occasional finding in toxic 
cases where heart and circulation were affected. 

The course . — The cases in groups 1 and 2 
slowly or rapidly became afebrile and symptom- 
free in the second or third week. In cases of 
groups 3 and 4, the notable features were the 
toxaemia and mental clouding of ; degree varying 
up to delirium and the typhoid state. The 
tongue cleared with defervescence, the bron- 
chitis usually considerably earlier. Tympanites 
occurred only in one case," just before' death. 
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Diarrhoea and constipation were never trouble- 
some. The former did not require reduction of 
diet, and the latter was easily dealt with by 

enemata. . 

In severe cases, fever and tox&nna olten 
persisted for weeks. In a few, intermittent 
fever occurred and must not be regarded as 
impossible in enteric (figure 6). Early in the 
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Fig. 6.— Intermittent fever in an immunized 
subject. Blood culture taken on 7th day grew 
B. typhosus. 

course of a very toxic case, peripheral circulatory 
failure was common. Intravenous fluids some- 
times gave improvement, but this group included 
most of the fatal cases. In one case, meningism 
was noted with a normal cerebro-spinal fluid. 

There were no other notable symptoms or 
signs. The lack of troublesome symptoms is 
paralleled by the low incidence of complications 
mentioned later, and both may have been largely 
due to the diet given. 

One case of miliary tuberculosis was provi- 
sionally diagnosed as enteric before the develop- 
ment of meningeal signs clarified the diagnosis. 
The earlier stages were almost indistinguish- 
able. Two cases of kala-azar were similarly 
admitted to the typhoid ward in error. 

Relapses . — Thirteen patients had relapses, a 
case incidence of 7.4 per cent. 

In groups I and 2 there wore no relapses. 

In group 3, four cases had relapses. The 
number of days of each fever period is shown 
below. The number of days without fever which 
intervened is shown ip brackets : — 


Case 

A 

.. 20 

(6) 

21 


B 

21 

(4)' 

11 


C 

.. 21 

(2) 

12 


D 

, , 22 

(3) 

10 

In group 4, 

six cases had 

1 relapse 

• Case 

E 

.. 31 

(4) 

23 


F 

.. 13 

(2) 

12 

ft 

G 

.. 16 

(4) 

20 

ft 

H 

.. 17 

(3) 

17 

it 

I 

.. 10 

(3) 

18 (died) 

a 

J 

.. 19 

(4) 

30 

Three 

cases 

had 2 

relapses each : — 

Case 

K 

.. 12 

(4) 

26 (22) 

?! 

L 

.. 14 

(3) 

8 (4) 

it 

M 

.. 53 

(10) 

11 (7) 


12 


One case died during a relapse. 

-On the whole, relapses were milder than the 
initial phase of -fever, but there were notable 1 
exceptions,' e.g. cases I and L. 


Complications. (1) Hemorrhage. One (msc 
only had a haemorrhage which occurred during 
a relapse. There was a little further bleeding 
next day, but blood transfusion was unnecessary- 
and the patient recovered. 

(2) Perforation. — Four cases had perforation, 
three of which occurred on the 18th, 38th 
and 36th day of illness. The former two died, 
the first after a long post-operative course. The 
fourth case was a * sweeper ’ who had ambulant 
typhoid for one month in the lines and was 
admitted to hospital with general peritonitis. 
Post mortem showed two typhoid ulcers only, 
one of which had perforated. 

(3) Broncho-pneumonia. — -Thirteen patients 
developed broncho-pneumonia, generally as an 
extension of the initial bronchitis. Of these, 10 
cases were in groups 3 and 4. A point I have 
previously noticed was that sulphapyridine often 
temporarily brought the temperature down to 
normal. 

(4) Minor conditions. — One case developed 
submaxillary adenitis, one a small abscess of 
thigh, and another, with repeated epistaxis, had 
a maggot infestation of his nose which cleared 
on treatment. There were 2 cases of parotitis; 
one was a terminal event in a fatal case, and 
another occurred unexpectedly in a mild case 
with a . clean mouth. It subsided without 
incision. One case developed a bed-sore. 

Intercurrent diseases . — The stay in hospital 
was unduly prolonged on account of local condi- 
tions unconnected with the actual disease. 
This gave plenty of opportunity for the develop- 
ment of other illnesses. 

Malarial relapses occurred in 24 patients, of 
whom 18 were in groups 3 and 4. Kala-az&r 
was found and successfully treated in 4 patients. 
One case was admitted with mumps and another 
case developed mumps in hospital. 

Other intercurrent conditions were one ease 
each of pleural effusion, lymphogranuloma 
inguinale, bacillary dysentery, scabies, poly- 
serositis anti miliary tuberculosis. The last two 
conditions were fatal after recovery from 
typhoid was established. 

Fatal cases 

1 here were 20 fatal cases, a case mortality of 
11.4 per cent. Three patients died after per- 
forations, including one admitted with general 
peritonitis. Two others died after a prolonged 
course on the 40th and 48th days of the illness, 
the former died during a relapse, while the 
latter was a middle-aged ‘follower' of poor 
physique whose infection was paratyphoid A 
the other 15 cases . averaged 16 days of 
illness each, and were marked by the early - and 
S . i toxemia, which was in some cases 

tSS \ firsfc wee ? com P ar able to that of 
typhus at the same stage. Death at this stage 

wflf+kPT dl f C \" d P en P heral circulatory failure 
w . as Uie rule. It was thought that the full diet 

SSffiTJS deaffis . i ?. fhe st 

exnaustion and emaciation. Diet would be 
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expected to have little influence on the type of 
patient who died in the early stages (unless 
adversely, by precipitating haemorrhage and per- 
foration) and most of the fatalities fell into this 
class. 

Post mortems emphasized the importance of 
the toxaemia, which was greater the earlier the 
day of death. The liver showed toxic focal 
necrosis, while the small bowel showed intense 
congestion with enlargement and engorgement 
of lymphoid tissue, which in the earliest cases 
showed practically no ulceration. Enlargement 
and deep congestion of mesenteric lymph glands 
was also a constant finding. 

Diet 

The principle of giving as full a diet as possible 
was adopted to prevent the wasting and weak- 
ness inevitable on a prolonged fluid diet. This 
principle is, of course, no innovation; but it is 
worth emphasizing because its value, at least in 
India, is by no means fully appreciated by either 
medical or nursing staff. 

The following diets were worked out as 
standards from items included in the standard 
scales of hospital diet for Indian troops, and 
known to be always available. 

Diet 1. — Initial did. Calories 1,760 (approx.). 

Milk . . 40 oz. Barley water. 

Cream . . 2 oz. Chicken essence. 

Sugar . . 4 oz, Vitogen (Horliok’s sub- 

stitute) . 

Egg . . 1 Lemon, lime or orange 

juice. 

iYoies. — Feeds to be 2 hourly. 8 a.m. to 8 p.m. Not 
more than 6 oz. milk at a feed. Total fluid 
intake not less than 5 pints daily. 

Diet 2. — Intermediate diet. Calories 3,560 (approx.) 
when the full diet is taken. 

Milk . . 60 oz. Rice . . 4 oz. 

Cream ... 2 oz. Potatoes . . 4 oz. 

Eggs . . 2 Chicken or fish 4 oz. 

Bread . . 4 oz. Barley water, chicken 

essence, Vitogen, 
Vegamite. 

Butter . . 2 oz. Lemon, lime or orange 

juice. 

Fresh fruit . . S oz. 

Notes. — Bread and butter to be cut thin. Potatoes 
mashed. Chicken minced. Some milk to be 
given as dahi (curd) or as rice pudding. 
Fruit to be given only when suitable (i.e. 
banana, papaya or mango, not orange or 
pomegranate). Feeds to be 2-3 hourly. 

Diet 3. — Convalescent diet. 

The ordinary hospital convalescent diet is given when 
the patient is afebrile. 

Only severe cases in the early stages were 
given diet 1, while feeding was difficult. In all 
cases the full scale of diet 2 was reached as soon 
as possible, but the transition was made 
gradually according to the orders of the medical 
officer. • 

■ From the basis of these diets the following 
menus were evolved with the addition of extras 
available from time to time. It is difficult to 
provide a variety in designing Indian diets as 
there are ‘fewer items available for selection than 
v-in ^British diet scales. 


Typhoid menus 

1. Initial diet . — 2 hourly feeds. 

Milk, alone or in combination with cream, Vitogen 
(Horlick ? s substitute), chicken essence or an egg 
flip. Sweetened fruit drinks in between feeds. 

2. Intermediate diet . 

8 a.m. Tea and biscuits, or milk. 

10 a.m. (1) Milk, Vitogen or fruit drink and sugar, 
and (2) bread and butter with treacle, cream 
cheese or Vegamite. 

12 noon. (1) Fish, pounded and boiled, or steamed, 
minced chicken, liver, or scrambled or 
lightly boiled eggs, 

and (2) mashed potatoes and butter, rice and 
strained dal, or rice pudding and 
golden syrup. 

2 p.m. Milk, Vitogen or fruit drink and sugar. 

4 p.m. (1) Fruit salad with sugar and cream, 
and (2) milk or dahi. 

6 p.m. (1) Milk, cocoa or Vegamite, 

and (2) poached or scrambled eggs, custard 
or mashed potato with butter and milk. 

8 p.m. Milk, Vitogen or fruit drink and sugar. 

Fluids and fruit drinks freely between 
feeds. Sweets to suck. 

3. Convalescent diet. 

Menus as for other convalescent patients. 

It should be noted that none of the patients was 
vegetarian. Modifications in the diet would be 
necessary for patients who did not eat meat or eggs. 

In fact very few cases had to be kept on diet 
1 for more than a few days. Most patients were 
able and indeed eager to take the greater part 
of diet 2 on admission, and the full scale was 
attained as soon as possible. 

It is worth noting, but should not perhaps be 
overstressed, that several out of the compara- 
tively small number of fatal cases and cases with 
major, complications occurred among the few 
cases in which feeding was difficult from the 
start and remained so in spite of every persua- 
sion. The single case of haemorrhage fell into this 
category, as also did one case complicated by 
perforation, the case whose second relapse lasted 
70 days, the case of the middle-aged ‘ follower f 
who died on the 48th day and the only case in 
which developed a bed-sore. In all these there 
was a deterioration which was quite notable on 
comparison with those, however toxic, taking the 
full diet. In the latter, a good state of nutrition 
and general physical condition were maintained 
even in patients whose fever lasted many weeks. 
It seems reasonable also to ascribe to the diet 
the low incidence of troublesome symptoms and 
of complications, as there was no lack of severe 
cases and there was no other special treatment. 
There was, however, no control series. 

Treatment 

Apart from diet, the only routine treatment 
was that involved in careful nursing which was 
of a high standard. Little symptomatic treat- 
ment was necessary. 

Intravenous glucose saline by continuous drip 
was given to a number of serious cases, toxic 
and dehydrated. Slight improvement, some- 
times followed, but .this measure . was rarely 
sufficient to turn the scales in a serious case. 
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Convalescent plasma or serum in quantities of 
400 c.cm. was given to 7 patients, all very 
seriously ill ; one died. Variable improvement 
both subjective and objective occurred m the 
others, but the scries is too small for conclusions 
1o be drawn. 


Laboratory findings 

Adequate laboratory investigations were 
impossible owing to shortage of laboratory 
equipment and staff. 

B. typhosus was isolated from the blood on 
93 occasions and B. paratyphosus A on 2 
occasions. The percentage of positive blood 
cultures increased with the severity of the 
disease. 

A careful analysis of all the results of Widal 
reactions has been made, but it has not been 
possible to correlate a rise in titre with either 
the stage of or the severity of the disease. 
Mild and severe cases showed both high and low 
titres both early and late in different cases. 
Some maintained a high titre for weeks; in 
others it fell away extremely rapidly. 

Example .-*- Case N. Day 16. TO-1/320 
Day 20. TO-1/320 
Day 28. TO-1/320 
Day 35. TO-1/640 
Case O. Day 10. TO-1/12SO 
Day IS. TO-1/80 

Routine clearance tests were done on all cases 
before discharge. Only one case showed a 
temporary carrier state, with a positive urine 
culture of B. typhosus. Three weeks later when 
the clearance tests were repeated, all cultures 
were sterile. 


Disposal 

Owing to the full diet given, patients who 
recovered, had, by the time they were afebrile, 
little or no lost ground to regain, and by the 
time clearance tests were complete were fit for 
discharge. A small minority were sent to a 
convalescent depot, but ultimately all cases 
returned to full duty. 


Summary 


A brief account is given of the clinical aspects 
of an epidemic of 175 cases of enteric fever in 
a Gurkha training centre. 

Two points are commented on. The low 
incidence of troublesome symptoms and com- 
plications and the principle adopted of giving 
as full a diet as possible from the start of the 
illness. 

The conclusion that there is an association 
between these two features is tentatively drawn. 


I am grateful to Colonel B. E. Schlesinger for ach 
and encouragement, and to Licut.-Colonel J 
d'e D.M.S in India for permission 
feubmit this note for publication. 


STUDIES IN RINGWORM 

Part II 

therapy of tinea capitis by 
gonadotropio hormones 

By L. M. GHOSH 
and 

N. C. DEY 

( Indian Research Fund Association ) 

[From the Calcutta School o/ Tropical Medicine ] 

Treatment of tinea capitis (ringworm of the 
scalp) in children has always been unsatisfactory. 
The multiplicity of the drugs used and the 
procedures mentioned in the textbooks make 
it difficult to formulate a routine method of 
treatment. Local antiseptics by themselves are 
not of much value, as the drugs cannot penetrate 
the skin to the root of the hair and control the 
infection inside the hair follicles. The infection 
can be got rid of by epilation of the diseased 
hair, but that is a difficult task, and children 
have been subjected to many painful and even 
hazardous methods to achieve this. Treatment 
with thallium acetate by mouth — a toxic drug 
— or epilation by x-rays by inexperienced 
operators, has been the cause of many serious 
accidents. 

Tinea capitis is essentially a disease of 
children, and there is always a tendency to 
spontaneous cure at puberty. The disease is 
rare in adults. This observation is explained 
by some structural change in the hair produced 
by the gonadal activity at puberty. The 
* development of the adult type of cell in the 
vagina of children by the administration of 
estrogenic hormones has been demonstrated, 
and the fact has been taken advantage of in 
the treatment of gonorrhoeal vulvovaginitis of 
children by oestrogenic hormone. Whooping 
cough, which is primarily a disease of children, 
has similarly been successfully treated by 
gonadal hormone therapy. 

The above analogy led us to try gonadal 
therapy in the treatment of tinea capitis. This 
report is based on the treatment of 23 cases, 
and the result of this experiment, though not 
conclusive, is encouraging. 

We were handicapped regarding the choice 
and supply of drugs owing to the present war 
conditions A few hormone preparations for 
parenteral use were available and none for 
local use. 

The drugs used were 

rn ! ; ' A " tmtrin S’ (Messrs. Parke Davis k 
hormod nSv’ pit W tai T-bke gonad-stimulating 

ITS ’"™ of 100 

2. ‘ Ovocyclin ’ (Ciba)— The chemicallv nure 

ovoeyolto p n " 0nG “ d ito diproi*Ltc 

3. Perandren Testosterone propionate (Ciba). 
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Diagnosis 10 injections was given to each patient in 5 

In every case the clinical diagnosis was con- weeks. Some patients received 12 injections, 

firmed by microscopic examination, and the type A few patients refused to continue after 7 or 8 

of infection was determined by culture. injections. Children less than 8 years old 

Of the 23 cases, 12 cases were of M. audoitini received 0.5 c.c. as the first two doses, 

infection, 6 cases were of 7V. violaceum infection The cases were divided in two series. In the 
and 5 cases were of Tr. crateriforme infection. first series the patients received only the 

hormone therapy and no other local treatment 
Therapy besides washing the scalp twice weekly with 

One c.cm. of the drug selected was injected soft soap and spirit. In the second series, along 

intramuscularly twice a week; , an average of with the hormone therapy and the wash, the 

Table I 

Eleven cases treated with hormones only and no local antiseptic used 


Sex 

Age 

I 

l 

Condition on admission ( Drugs used 

Number 
of injec- 
tions 

1 

: Total 

! quantity 

Time 

taken, 

weeks 

; Result 



Microsporum audouini infection 1 

6 CASES 




M. 

1 10 

Two big patches each more than one Antuitrin S. 

10 

' 10 c.cm. 

5 

Slight improve- 



inch in diameter. 




ment. 

M. 

I 10 

Tw t o big patches Do. 

11 

11.25 c.cm. 

54 

Do. 

F. 

1 9 

One big and three small patches Do. 

13 

j 13 c.cm. 

64 

Cured. 

M. 

6 

Two big and four small patches of Ovocvclin 

S 

7 c.cm. 

4 

No improve- 



many months. 




ment. 

F. 

5 

Multiple patches of different sizes Do. 

12 

11 c.cm. 

6 

i Do. 

F. 

9 1 

Two big patches Do. 

12 

12 c.cm. 

6 

Cured. 



Trichophyton crateriforme infection 2 cases 




F. 

9 

Multiple patches of various sizes Antuitrin S. 

10 

10 c.cm. 

5 

| Improved. 

F. 

11 1 

Do. Ovocyclin 

10 i 

10 c.cm. 

5 

No improve- 


j 


1 


i 

1 ment. 



Trichophyton violaceum infection 3 oases 




M. 

10 

, Multiple small patches Pcvandrcn 1 

11 

11 c.cm. 

*54 ; 

Improved. 

M. 

i 8 

Do. Do. 

10 

9 c.cm. 

5 

! Slight improve- 



• 

1 



ment. 

M. 

j 10 

; 

1 Do. Do. 

1 ° 

10 

! 

10 c.cm. 

5 

Do. 


Table II 

Ticelve cases treated with hormone together with local antiseptics 
Phenyl-mcrcvric-nitratc ( Merfenil — May & Baker) ointment 1 (1000 


Sex 

Age 

F. 

7 

F. 

( 7 

m. : 

! s 

M. 

10 

F. I 

s 

F. j 

! 

G 

F. 

i 13 

F. 

i 

7 

F. ! 

13 

M. 

13 

M. 

S 

M. 

10 


Condition on admission 


i Drugs used 


Number 
of injec- 
tions 


Total 

quantity 


j Time 
> taken, 
1 weeks 


Result 


Mir.rospomm audouini infection G cases 


One big patch 
Three big and two sma 
Four medium patches 


Two big and one small patches 
Seven patches of differ 
medium sizes. 

Multiple small patches 


Multiple small patches 
Do. 

Do. 


Ovocyclin 

n 1 

11) c.cm. 

I 54 

Improved. 

Do. 

10 

9 c.cm. 

5 

Cured. 

Do. 

10 

10 c.cm. 

5 

Do. 

Antuitrin S. 

10 

10 c.cm. 

5 

Improved. 

Do. 

11 

11 c.cm. 

51 

Cured. 

Do. | 

10 

9 c.cm. 

5 

Improved. 

i 

i crateriforme infection 3 cases 

1 

Ovocyclin 1 10 10 c.cm. 


Cured. 

Antuitrin S.| 

i 10 

9 c.cm. 

5 

Do. 

Do. i 

10 

10 c.cm. 

5 

Do. 

m violaceum 

INFECTION 

3 cases 



Perandren 

10 ! 

10 c.cm. 

5 

Cured. 

Do. 

! io 

9 c.cm. 

5 

Not cured. 

Do. 

10 

10 c.cm. 

5 

Do. 
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Number of | 
cases j 

Age 

Sex 

i 

i i 

9 

F. 

2 j 

9 

F. 

3 1 

i 

7 

F. 

4 i 

S 

M. 

5 

8 

F. 

6 

13 

F. 

7 ! 

; 7 

F. 

8 

13 

F. 

9 

| 13 

M. 


Table III 


Drug used 

Time taken, 
weeks 

Antuitrin S. 

7 

Ovocyclin 

6 

Do. 

5 

Do. 

5 

Antui triii S. 

5 

Ovocyclin 

5 

Antuitrin S. 

5 

Do. 

5 

Pcrandren 

5 


Type of infection 


Microsporinri audouini 
Do. 

Do. 


Do. 

Do. 

Trichophyton cratenforme 
Do. 

Do. 

Trichophyton violaceum. 


Local 

treatment 


m. 

Nil. 

Ph e nyl-m er cu ri o 
nitrate ointment 
1 / 1000 . 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Table IV 


Comparison by sex 


Total num- 
ber of cases 
treated in 
eacli group 




Male 



Female 


Number 

Number < Type of 
of failures J infection 

: 






of cases 
cured 

treated 

cured 

failure 

treated 

cured 

failure 

12 

5 

t , 

7 ; Microsporum 

5 

1 

4 

7 

4 

3 

i 

i 

audouini . 

l 





: 

5 

3 

2 Trichophyton 

crateriforme . 

5 Trichophyton 

0 

1 0 

1 ; 

0 

5 

3 

2 

0 

1 

6 

1 

5 

. . 

. . 

- * 



1 violaceum . 

[ 






j 

Total 23 

i 

1 9 

14 

11 

2 

9 

12 

7 

! . 5 

1 


patients were given a good rub daily with an 
ointment containing 1 to 1,000 phenyl-mercuric- 
nitrate. The results are tabulated. 

Analysis 

From tables I and II we find that hormone 
therapy together with local antiseptic treatment 
gives better results than the hormone therapy 
alone and in treating a case of ringworm of the 
scalp one should make use of all the available 
measures. 

Prom table 111 we find that Microsporum 
audouini and Tr. crateriforme infections res- 
ponded better ; this is perhaps explained by the 
fact that both these infections are confined to 
children and are very rare after puberty. 
Spontaneous cure at puberty is common in these 
infections. Tr. violaceum infection however is 
quite common in adults, causing sycosis barbae, 
and in this country pustular folliculitis of the 
secondary sex hairs. Moreover trichophyton 
infection often persists even after puberty. 

From table IV it is seen that female children 
responded better than male children and the 
older the children the better was the response. 
This was as expected. 

Summary 

1. Twenty-three cases of ringworm of the 
scalp were treated . with the administration of 
gonadotropic ■ hormones. 


2. Some cases responded well to the treat- 
ment. Of these Microsporum audouini and 
Trichophyton crateriforme infections responded 
better than Trichophyton violaceum infection. 

3. Female children responded better than 
male children. 

4. Local antiseptics should be applied along 
with the hormone therapy. 


.PI he advisability of using sex hormones for treating 
ringworm in children is open to question. It is not 
clear why cestradiol was given to some boys. — E ditor, 
JJlf.GJ 


THE TREATMENT OF PLAGUE 
WITH SULPHATHIAZOLE 

By W. MATHUR, us., b.s. (Pb.), d.t.m. (L’pool), 
D.O.M.S. (Eng.), n.r.H. (Cantab.) 

District Medical Officer of Health, Kamal 

and 


- . . y-/ -LAJ-fj iv.XVl .1. 

Sub-Assistant Health Officer, Kamal 
After a lapse of eight, years, an outbreak 

?n T nJ nn I, a ! UC took phwe in Kara al district 
1944. Idle disease started on the 25th March 
a result or importation from the Saharann 
distnct of the United Provinces, and last 
through the spring till the 26th May; it th 
broke out again at the end of October, on t 
reappearance of favourable climatic conditioi 
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and remained till the 9th December. During all 
this time the epidemic was responsible for 120 
cases with 50 deaths, and occurred in one small 
town and eleven villages situated in a tract 
contiguous to Saharanpur district. 

Out of 120 patients, 81 were given sul- 
phathiazole treatment, under the general guid- 
ance and advice of the senior writer. Actual 
treatment was however given by the junior 
writer who also carefully recorded all observa- 
tions and prepared case notes of each patient. 
All the patients were treated either in their 
homes or in huts in the fields, where their 
families had been evacuated. 

No discrimination or selection was made 
among the patients in giving this treatment. 
There were however some to whom no treat- 
ment could be given owing to early death. Some 
others vehemently and persistently refused to 
take our treatment, and preferred to be attended 
by hakims or quacks. Excepting these, every 
other patient was put on sulphathiazole as 
soon as he was brought to notice, irrespective 
of the severity or the stage of his illness. 

The routine treatment adopted in these cases 
was such as could be carried out in the homes 
of the patients, and consisted chiefly of sulpha- 
thiazole administered by the oral route, com- 
bined with a mixture of sodium bicarbonate and 
aromatic spirits of ammonia. In most cases 
this drug was given in the form of ‘ cibazol ’ 
tablets. It was started with an initial dose of 
2 grammes followed by a maintenance dose of 
1 gramme every 4 hours, making a total of 7 
grammes in the first 24 hours. On the second 
and third days, the dose was reduced to 4 
grammes, i.e. 1 gramme every 6 hours. This 
was further reduced to 3 grammes from 4th to 
6th day, making a total of 24 grammes as the 
basic standard dose. 

Children of the ages 8 to 14 were given half 
the above dose, and in smaller children, the 
dosage was correspondingly reduced. 

In patients with a tendency to nausea and 
vomiting, one tablet of nicotinic acid was given 
about 15 minutes before each dose of cibazol. 
For combating toxaemia, soluseptasine 10 per 
cent solution and glucose 15 c.cm. . of 25 per 
cent, solution were administered daily by the 
parenteral route. For cardiac weakness, tinc- 
ture of digitalis was added to the mixture, while 
eoramine was administered whenever cardiac 
failure was apprehended. 

This group of 81 cases comprised the follow- 
ing types of plague : — 

Bubonic ♦ • * * . . 69 

Septicemic . . . . * . . 3 

Haemorrhagic .. ... • * 2 

Adenitis with severe gastrointestinal 
disturbances . . * • ' 

Seven cases developed complications during 
treatment; thus two had secondary pneumonia, 
two pregnant women had abortions, while thiec 
patients developed aphasia, -which lasted two 
to six weeks after recovery. 


Seventeen out of the 81 cases proved fatal. 
These included the 3 cases of septicemic plague 
and 6 others in which this treatment was 
either taken up late, i.e. on the 3rd or 4th day 
of illness, or was not given fully in the pres- 
cribed dosage. 

Eleven out of 81 were previously protected 
by anti-plague inoculations, and one of these 
eleven succumbed to the disease. The chief 
features noticed under this treatment were as 
follows : — 

1. If the administration of the drug com- 
menced on the first day of illness or immediately 
on the appearance of the bubo, and the drug 
was pushed in the prescribed dosage, the 
patient invariably became afebrile on the 3rd 
or 4th day, and the bubo gradually subsided in 
a week or 10 clays. 

2. If sulphathiazole was stopped at the 
initial improvement on the 3rd or 4th day, the 
pyrexia appeared again and the pain in the bubo 
reappeared with increased tenderness, when the 
drug had to be continued for a longer period, 
till the patient became afebrile again. In such 
cases the bubo invariably suppurated, and had 
to be incised. 

3. The drug was of no avail in septicamoic 
cases, and all the 3 cases of this variety 
succumbed, in spite of every effort. The two 
haemorrhagic cases, though severely toxic in the 
beginning, were cured under the treatment. Out 
of the 2 cases which developed secondary 
pneumonia, one recovered and the other died, 

4. The drug should always be given with 
sodium bicarbonate, and in toxic cases solu- 
septasine and glucose should be given by the 
parenteral route. In cases with persistent 
nausea and vomiting, it is necessary to reduce 
the dose of the drug. 

5. The case mortality among the * treated ’ 
was 21 per cent. Even leaving aside the 11 
inoculated persons, the deaths among the remain- 
ing 70 uninoculated were 16, giving a mortality 
rate of 23 per cent. On the other hand the 
total number of persons who did not receive 
cibazol treatment was 39, and among these 33 
deaths occurred. They belonged to the follow- 
ing categories : — 

Cases Deaths 

1. Seen after death ..9 9 

2. Treated by hakims or quacks 17 10 

3. Treated with stimulant mix- 

ture with tincture iodine due 
to non-availability of cibazol 
at the time . . . . 13 8 

39 33 

Leaving aside the untreated, the mortality 
among the remaining 30 comes to 80 per cent. 

The value of sulphathiazole in the treatment 
of plague has already been widely recognized and 
its use is advocated by Sokhey and * others. 
The chief interest in publishing these results, 
however, lies in the fact that this was the first 
field trial of this medicine on such a scale in 
the rural areas of the Punjab. The unusually 
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favourable results obtained suggest that this 
procedure might profitably be adopted by other 
public health field workers who may be called 
upon to deal with epidemic conditions prevail- 
ing simultaneously in a number of scattered 
villages, rendering institutional treatment im- 
practicable. In the circumstances, a method 
which can be carried out by the patients 
relations under the directions of the medical 
officer, and which is known to be of proved 
therapeutic value, is sure to be highly advan- 
tageous both from the curative as well as 
prophylactic points of view. 

The following are some of the case notes from 
the epidemic under discussion : — 

(a) Bubonic — 

1. A female, aged 20, unprotected, with an inguinal 
bubo, was seen on the first day of her illness with 
temperature 105°F., eyes bloodshot, tongue dry, pulse 
120 to 130, respiration 32, face anxious. Cibazol treat- 
ment started at once, along with sodium bicarbonate, 
stimulant mixture, soluseptasine daily intramuscularly 
for the first 3 days. The temperature gradually came 
down by lysis on the foorth day and the bubo subsided 
on the 7th day. Convalescence was uneventful. 

2. A Hindu male, aged 25, unprotected, had a bubo 
in the left groin with a temperature of 103°F. and 
great prostration. He was put on cibazol and 
stimulant mixture. The temperature fell to 99 °F. on 
the 3rd day when lie stopped taking cibazol. It went 
up again to 101 °F. on the 5th day and swelling and 
pain reappeared in the bubo. He was put on cibazol, 
which was kept up for another 6 days, when the fever 
finally left him. The bubo however suppurated and 
had to be incised and dressed with sulphonamide 
powder. 

(b) Cases with g astro -intestinal disturbances — 

3. A Hindu male, aged 32, protected by anti-plague 
inoculation, oil the 7th November, fell ill on the 9th with 
left inguinal bubo and a temperature of 104°F., severe 
prostration, and mental stupor which soon deepened 
into a state of coma. Pulse weak, thready and quick. 
Vomiting and diarrhoea also started. He was first put 
on cibazol treatment with a mixture of sodium 
bicarbonate, stimulants, and tincture of digitalis to 
maintain his heart. Injections of soluseptasine and 
glucose were also administered every day. Vomiting 
and diarrhoea started on the 3rd day, when the close 
of cibazol had to be reduced to one tablet every 
4^ hours, preceded 15 to 20 minutes by a tablet of 
nicotinic acid. Diarrhoea was controlled by one drachm 
doses of kaolin given every 2 hours. The temperature 
came down on the 6th day, but the patient developed 
complete aphasia. He however began to stammer out 
words after a fortnight, but resumed normal speech 
only after 6 weeks. 

4. A Hindu male, aged 35, contracted plague on 
9th December, 1944, with a bubo in the right groin. 
He was very toxic, restless and semi-comatose. Cibazol 
was started on the 1st day but on the 2nd day he 
developed severe vomiting. The dose of eibazof was 
reduced to one. tablet^ every 4 hours, preceded by one 
tablet of nicotinic acid. Diarrhoea was controlled by 
kaolin emulsion. ^ Fever began to come down on the 
18th and the patient was soon convalescent. 

(c) Septiccemic type — 

5. A Hindu male, aged 20, unprotected, fell ill with 
high temperature, 105.4°F., severe prostration and 
unconsciousness but without any bubo. He wag given 
cibazol, and soluseptasine and glucose by the parenteral 
route for toxaemia, and coramine for cardiac weakness. 
But all these had no effect. He developed diarrhcea 
the same day and succumbed within 24 hours. 

(dj Bubonic with advanced pregnancy and abortion— 

6. A female, aged 30, unprotected; fell ill with high 
temperature, 104°F., pulse 120, respiration 32. She had 


left incuinal bubo and was 5 months pregnant. She 
was given, cibazol. There was however no diminution 
in temperature. On the 5th day she had an abortion 
and in spite of all efforts continued to sink and died 
the same day. 

(e) Bubonic, with haemorrhages— 

7 A male, aged 30, unprotected foil iU on 3th 
April 1944, with right inguinal bubo. I'eiei 101 I . 

on the 1st, day. Cibazol started on marked 
the next day temperature rose to 105 If., with marata 
restlessness and toxaemia. Patient had epis taxis, spit- 
ting of blood and lwematuna. The . treatment was 
continued and on the 4th day the temperature showed a 
tendency to decline. But he got diarrhoea on the 6th 
day, which was easily controlled by kaolin and the 
temperature became subnormal on the 7th day. Inn 
bubo however did not subside for another fortnight,. 


SULPHA DRUGS IN BACILLARY 
DYSENTERY 

By A. N. BOSE 
P. N. SEN GUPTA 
and 

U. P. BASU 

(From Bengal Immunity Research Laboratory, 

Calcutta) 

It is now generally accepted that the sulphon- 
amide drugs have a beneficial effect, in bacillary 
dysentery. Sulphaguanidine, sulphapyridine, 
succinyl sulphathiazole, phthalvl sulphathia- 
zole and sulphanilyl benzamide and even 
sulphanilamide arc being found to be more or 
less beneficial in dysentery cases. But the 
question arises of the choice of a drug in acute 
infections and/or removing the persistent carriers 
of B. dysenteries. The drug that would be able 
to bring about both clinical and bacteriological 
cure without any undesirable reaction would 
always be aimed at for the welfare of the persons 
infected as well as for the benefit of the com- 
munity in which the disease is very prevalent. 

Since the observations of Marshall et al. (1940, 
1941) sulphaguanidine is being largely used 
in the chemotherapy of intestinal infections 
particularly against bacillary dysentery. But the 
drug has certain drawbacks. It is not cheap. 
Its use is often precluded by vomiting in cases 
which need it most (Hughes, 1944). The 
dosage used is usually large— -an adult of average 
weight requiring a total dose of 50 to 55 grammes 
(100 to 110 tablets of 0.5 gramme each) (Clay, 
1943) . Brewer (1943) again noticed that in acute 
cases complete cure was obtained by giving 
as many as 180 tablets during a period of 6 days! 
Of course, the stool often becomes normal even 
with a lower dosage such as an initial dose of 
12 tablets followed by a dose of 6 tablets for 
next 5 days (Ferriman and MacKenzie, 1944) 
ibis clinical cure may also be brought about, 
within 3 to 4 days by using a higher total dose 
(116 tablets) as shown by Scadding (1944). 
Another drawback of sulphaguanidine is that it 
cannot be injected in urgent cases. Moreover 
iVf ^ effective against B. dysenteries 

tT) l F r£ r< ? th T’ - 1944) - Usin S a heroic 

dose of 60 tablets during first 2 davs and 30 
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intestines and thereby exert their characteristic 
pharmacological action. The drug sulphanilyl 
benznmide again is readily absorbed from 
the gastro-intestinal tract (Bose and Ghosh, 
1944), but it is also being found to be equally 
effective against dysentery in our hands. 
Marshall’s hypothesis that the activity of 
a sulpha drug effective in intestinal infections is 
due to its poor absorption from gut, cannot be 
accepted as the sole explanation of the anti- 
bacterial action. The relative concentration, 
conjugation, rate of elimination of sulphanil- 
amide, sulphaguanidinc, sulphapyridine, sulplia- 
thiazole and sulphanilyl benzamide are recorded 
in table III (Frisk, 1943) . Work is in progress 
to find out the factors on which the action of 
the drugs against intestinal infections depends. 


and Ross (1944) is also a good antibacterial 
agent against intestinal infections. But how 
far it is effective against Sonne dysentery is not 
known to us. The drug is, however, considered 
to be well tolerated; but it is being found to be 
more toxic than sulphanilyl benzamide {vide, 
table IY). It would be of interest now to record 
the relative toxicity of the different sulphanil- 
amide derivatives in mice as observed in our 
laboratory as well as by others {vide table IV) . 

From table III it may be seen that all the 
drugs undergo acetylation in varying degrees. 
This is of much importance from the clinical 
point of view, as it is well known that this acety- 
lation often lowers the activity of the parent 
compound, and the acctylated product being less 


Table III 

Effect of oral administration of 4 grammes in man 
(From Frisk, 1943) 


Drug 

General ! 

Blood concen- 
tration mg. 
per cent 

i 

Elimination in urine 

Acetylation, vm cent 

absorption j 

' 

Blood 

Urine 

+Sulphanilamide 

Rapid 

8 to 10 after 1 
2 hours. 

Quick and complete; 70 per 
cent in 24 hours. 

Up to 20 

50 

Sulphaguanidinc 

Irregular 

3 within 
! 4 hours. 

Complete within 48 hours 

40 

20 to 30 

Sulphapyridine 

Slow 

| 3 to 5 within 

0 hours. 

l 

Very slow 50 per cent; within ' 
24 hours. 80 per cent within 
4 da3 r s. 

Up to 30 

60 

! , ( 

Sulphathiazole 

Rapid and 
complete. 

6 to 8 within 
4 hours. 

Rapid; over 80 per cent in 
‘ 24 hours. About 95 per cent 

1 in 72 hours. 

10 to 20 

20 to 30 

i 

Sulphanilyl benzamide . . 

Rapid and 
complete. 

5.5 to 8 within 
3 hours. 

i 

j Rapid ; 50 to 70 per cent in ; 
i24 hours. About 90 per cent 
in 72 hours. 

Up to 17 1 

: 

30 to 40 


Sulphanilyl benzamide has also been found 
to be free from undue toxicity and is 
well tolerated (Bose and Ghosh, 1944). 
A special point is its action against 
B. dysenteries, Sonne (Swyer and Yang, 
1945) . A total dosage of 12 to 15 grammes of 
the drug during a period of 3 to 4 days, causes 
a clinical cure by making the stool solid, normal 
in colour and free from blood or mucus. It is 
innocuous and at the same time clinically effec- 
tive. Phthalyl sulphathiazole according to Poth 


soluble, brings forth undesirable side reactions. 
The solubility of sulphaguanidine, acetyl sul- 
phaguanidine, sulphapyridine, and acetyl sul- 
phapyridine does not appreciably increase with 
alkalinity of the solution. Sulphanilyl benza- 
mide itself is very soluble, varying from 80 to 
90 mg. per 100 c.cm. of urine at pH 6 to more 
than 450 mg. at pH 7.8. This” compound 
undergoes acetylation to an extent of 30 to 40 
per cent in urine, but this acetvlated derivative 
is also readily soluble in' alkaline pH. 


Table IV 


Animal used : Mice 


Drug 

Mode of 
administration 

Dose mg./gm. 

Mortality 
per cent 

Sulphanilamide (sodium salt.) 1 

Sulphaguamdine 3 . * • • 

Sulphapyridine (sodium salt) 1 " ’* ** 

Sulphathiazole (sodium salt) 1 

Phthalyl sulphathiazole 3 . ... 

Sulphanilyl, benzamide 4 

Sulphanilyl benzamide (sodium salt) 4 

Subcutaneous 

Intraperitoneal 

Subcutaneous 

Intraperitoneal 

Intravenous 

, 

2.79 

1.0 

0.93 

1.67 

0.9 

2.0 

1.5 

50 

100 

50 

i 50 

50 

10 

20 

• ~ ° « * «•» <■> *55 * rnSXTimmvJ 

i 

(1944).- 
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tablets for the next 2 days, Osborn and Jones 
(1944) noticed the efficacy of the drug in 
Sonne dysentery ; but it exerted a constipating 
effect subsequently. 

According to the recent findings of Leishtnan 
and Kelsall (1944), 30 per cent of the tropical 
diseases in India are due to dysentery; out of 
this total, 42 per cent of the cases are of bacil- 
lary type, raid about 13.8 per cent of bacillary 
dysentery cases are due to Sonne infection 
(vide table I). Therefore special measures 
should be adopted to eradicate this disease for 
the welfare of the public. It may be stressed 
that a bacteriological cure of bacillary dysent- 
ery is of more importance for the community, 
because a convalescent carrier plays a large 
part in disseminating the infection throughout 
the length and breadth of the country. 


Table I 

(From Leishman and Kelsall , 1944) 


Dysentery organisms 

Per cent 

Flexner 

52.4 

Shiga 

15.7 

Sonne . . . . i 

1 3.S 

Schmitz 

8.8 

Boyd . . . . i 

S.8 

Newcastle . . 

0.5 


Sulphapyridine is also a potent drug, 
but its defects are its liability to cause nausea, 
vomiting and serious renal disorders. In a 
dehydrating disease like dysentery, the danger 
is real. Another useful drug has been found in 
succinyl sulphathiazole (Poth and Knotts, 
1942; Poth et ah, 1942; Hardy et ah, 1943). 


then 0.02 gramme per 4 kilogram at 4-hour 
intervals until the clinical improvement is 
noticed. It is well tolerated (Poth and Ross, 
1944) and is twice as effective as the former one 
— succinyl sulphathiazole. Regarding these acyl 
sulphathiazole drugs it may be recorded here 
that they may exhibit individual bacteriostatic 
properties but their activity is partly dependent 
on the breakdown of the products to sulpha- 
thiazole, or, at least to some compound contain- 
ing a diazotizable amino grouping in the system. 
Sulphathiazole, the parent compound, is the 
most effective drug against various dysentery 
organisms in vifro. Table II shows that' in 
in vitro experiments this drug is many times 
more potent against all the various dysentery 
organisms in a papain digest glucose-phosphate 
broth at pH about 7.6. 

From table II it would be found that sulpha- 
thiazole is the best bacteriostatic agent against 
all the dysentery organisms tested. Sulpha- 
pyridine and sulphanilyl benzamide are of 
the same order. Phthalyl sulphathiazole is 
inferior to the above three compounds but is 
superior to sulphaguanidine particularly against 
Sonne , Schmitz , Boyd and Newcastle organisms. 
Succinyl sulphathiazole and sulphanilamide are 
the least effective bacteriostatic substances in 
vitro . Sulphaguanidine, the most commonly 
used drug, is particularly less efficacious ,against 
B. dysenteric v (Sonne). Sulphathiazole" is, how- 
ever, not being found to exert its characteristic 
antibacterial action in clinical application. Of 
course, this drug is readily absorbed from the 
upper alimentary tract and therefore'’ according 
to the hypothesis of Marshall that the action of 


Table II 

Figures indicate concentration of the drug in mg. per 100 c.cm. broth; 


Organisms 


Drug 


Sulphanilamide 
Sulphathiazole 
Succinyl sulphathiazole 
Phthalyl sulphathiazole 
Sulphapyridine 
Sulphaguanidine . . 
Sulphanilyl benzamide 


’lexner 

Shiga 

Sonne 

t 

Schmitz 

1 

Boyd 

| Newcastle 

100 

Less than 100 

100 

100 ! 

100 

i ioo • 

2 

2 

2 | 

2 I 

1 


100 ; 

100 

100 

100 1 

50 

1 - 50 

20 

20 

i 20* 

20 1 

10 

i ’ 10 

10 

10 

1 10 

10 

5 

- . 5 

20 

20 

; ioo 

50 

20 

20 

10 1 

! 

10 


10 

5 

! 

! 5 

! 


The dosage used in clinical application is about 
44 grammes or 88 tablets. It is also, not so 
effective ’against Sonne dysentery (of. Fair- 
brother, 1944;' Swyer and Yang, 1945)'. 

Phthalyl .sulphathiazole is another ; acyl 
derivative of sulphathiazole whose toxicity is 
particularly low and which has proved to be 
hiehlv specific in the treatment of Flexner 
bacillary dysentery (Poth, 1943). The dose 
would be 0,04 gramme of the drug per kilogram 
of body-weight every 4 hours for 12 doses and 


a sulphanilamide drug against intestinal infec*- 
tions is mainly due to the concentration that it 
may acquire in the lumen of the bowel, the 
inactivity of sulphathiazole in vivo can be easily 
accounted for. This has been further sub- 
stantiated by the' isolation of two drugs 
succinyl and phthalyl sulphathiazole by 
acylating the p-amino grouping ,of. sulpha- 
thiazole. These two compounds are not so 
soluble and are not so readily absorbed. % The 
consequence is . that, they pass through the 
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intestines and thereby exert their characteristic 
pharmacological action. The drug sulphanilyl 
benzamide again is readily absorbed from 
the gastro-intestinal tract (Bose and Ghosh, 
1944), but it is also being found to be equally 
effective against dysentery in our hands. 
Marshall’s hypothesis that the activity of 
a sulpha drug effective in intestinal infections is 
due to its poor absorption from gut, cannot be 
accepted as the sole explanation of the anti- 
bacterial action. The _ relative concentration, 
conjugation, rate of elimination of sulphanil- 
amide, sulphaguanidine, sulphapyridine, sulpha- 
thiazole and sulphanilyl benzamide are recorded 
in table III (Frisk, 1943) . Work is in progress 
to find out the factors on which the action of 
the drugs against intestinal infections depends. 


and Ross (1944) is also a good antibacterial 
agent against intestinal infections. But how 
far it is effective against Sonne dysentery is not 
known to us. The drug is, however, considered 
to be well tolerated ; but it is being found to be 
more toxic than sulphanilyl benzamide (vide 
table IV) . It would be of interest now to record 
the relative toxicity- of the different sulphanil- 
amidc derivatives in mice as observed in our 
laboratory as well as by others (vide table IV) . 

From tabic III it may be seen that all the 
drugs undergo acetylation in varying degrees. 
This is of much importance from the clinical 
point of view, as it is well known that this acety- 
lation often lowers the activity of the parent 
compound, and the acctylated product being less 


Table III 

Effect of oral administration of 4 grammes in man 
(From Frisk, 1943) 


Drug 

Genera] 

absorption 

Blood concen- 
tration mg. 
per cent 

gulphanilamide 

Sulphaguanidine 

Sulphapyridine 

Rapid 

Irregular 

Slow 

8 to 10 after 

2 hours. 

3 within 

4 hours. 

I 3 to 5 within 
' 6 hours. 

Sulphathiazole 

Rapid and 
complete. 

1 

6 to 8 within 
4 hours. ’ | 

Sulphanilyl benzamide . . 

Rapid and 
complete. 

i 

5.5 to 8 within 

3 hours. 

f ' i 


Sulphanilyl benzamide has also been found 
to be free from undue toxicity and is 
well tolerated (Bose and Ghosh, 1944). 
A special point is its action against 
B. dysenteric, Sonne (Swyer and Yang, 
1945). A total dosage of 12 to 15 grammes of 
the drug during a period of 3 to 4 days, causes 
a clinical cure by making the stool solid, normal 
m colour and free from blood or mucus. It is 
innocuous and at the same time clinically effec- 
tive. Phthalyl sulphathiazole according to Poth 


! Acetylation, per cent 


‘Elimination in urine 

1 

Blood 

Urine 

Quick and complete; 70 per 
cent in 24 hours. 

Up to 20 

50 

Complete within 48 hours 

40 

20 to 30 

Very slow 50 per cent; within 
24 hours. 80 per cent within ! 

4 days. 1 

Up to 30 

! 

60 

( 

Rapid; over 80 per cent in 
24 hours. About 95 per cent 
in 72 hours. 

10 to 20 

20 to 30 

Rapid ; 50 to 70 per cent in 1 
24 hours. About 90 per cent I 
in 72 hours. j 

1 

Up to 17 ' 

i 

i 

30 to 40 


soluble, brings forth undesirable side reactions. 
The solubility of sulphaguanidine, acetyl sul- 
phaguanidine, sulphapyridine, and acetyl sul- 
phapyridine does not appreciably increase with 
alkalinity of the solution. Sulphanilyl benza- 
mide itself is very soluble, varying from 80 to 
90 mg. per 100 c.cm. of urine at pH 6 to more 
than 450 mg. at pH 7.8. This compound 
undergoes acetylation to an extent of 30 to 40 
per cent in urine, but this acetvlated derivative 
is also readily soluble in' alkaline pH. 


Table IV 


Animal usea : Alice 


Sulphanilamide (sodium salt ) 1 
Sulphaguanidine 3 
Sulphapyridine (sodium salt ) 1 
Sulphathiazole (sodium salt ) 1 *. 
Phthalyl sulphathiazole 3 . 

Sulphanilyl, benzamide 4 
Sulphanilyl benzamide (sodium salt ) 4 


Mode of 
administration 


Subcutaneous 

Intraperitoneal 

Subcutaneous 

Intraperitoneal 

Intravenous 


Dose tng./gm. 


Mortality 
per cent 


; C) Frisk (1943); 
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tablets for the next 2 days, Osborn and Jones 
(1944) noticed the efficacy of the drug in 
Sonne dysentery ; but it exerted a constipating 
effect subsequently. 

According to the recent findings of Leishman 
and Kelsall (1944), 30 per cent of the tropical 
diseases in India are due to dysentery; out of 
this total, 42 per cent of the cases are of bacil- 
lary type, and about 13.8 per cent of bacillary 
dysentery cases are due to Sonne infection 
( vide table I). Therefore special measures 
should be adopted to eradicate this disease for 
the welfare of the public. It may be stressed 
that a bacteriological cure of bacillary dysent- 
ery is of more importance for the community, 
because a convalescent carrier plays a large 
part in disseminating the infection throughout 
the length and breadth of the country. 


Table I 

(From Leishman and Kelsall, 1944) 


Dysentery organisms 

Per cent 

Flexner 

52.4 

Shiga 

15.7 

Sonne 

13.8 

Schmitz 

8.8 

Boyd 

8.8 

Newcastle . . 

* 

0.5 


Sulphapyridine is also a potent drug, 
but its defects are its liability to cause nausea, 
vomiting and serious renal disorders. In a 
dehydrating disease like dysentery, the danger 
is real. Another useful drug has been found in 
succinyl sulphathiazole (Poth and Knotts, 
1942; Poth et al., 1942; Hardy et al., 1943). 


then 0.02 gramme per 4 kilogram at 4-rhour 
intervals until the clinical improvement is 
noticed. It is well tolerated (Poth and Ross, 
1944) and is twice as effective as the former one 
— succinyl sulphathiazole. Regarding these acyl 
sulphathiazole drugs it may be recorded here 
that they may exhibit individual bacteriostatic 
properties but their activity is partly dependent 
on the breakdown of the products to sulpha- 
thiazole, or, at least to some compound contain- 
ing a diazotizable amino grouping in the system. 
Sulphathiazole, the parent compound, is the 
most effective drug against, various dysentery 
organisms in vitro. Table II shows that' in 
in vitro experiments this drug is many times 
more potent against all the various dysentery 
organisms in a papain digest glucose-phosphate 
broth at pH about 7.6. 

From table II it would be found that sulpha- 
thiazole is the best bacteriostatic agent against 
all the dysentery organisms tested. Sulpha- 
pyridine and sulphanilyl benzamide arc of 
the same order. Phthalyl sulphathiazole is 
inferior to the above three compounds but is 
superior to sulphaguanidine particularly against 
Sonne, Schmitz, Boyd and Newcastle organisms. 
Succinyl sulphathiazole and sulphanilamide are 
the least effective bacteriostatic substances in 
vitro. Sulphaguanidine, the most • commonly 
used drug, is particularly less efficacious against 
B. dysenteries (Sonne). Sulphathiazole" is, how- 
ever, not being found to exert its characteristic 
antibacterial action in clinical application. Of 
course, this drug is readily absorbed from the 
upper alimentary tract and therefore according 
to the hypothesis of Marshall that the action of 


Table II . , 

Figures indicate concentration of the drug in mg. per 100 c.cm. broth ' 


Drug 



Organisms 



Flexner 

Shiga 

Sonne 

Schmitz 

Boyd 

Newcastle 

Sulphanilamide 

100 

Less than 100 

100 

100 

100 

100 

Sulphathiazole 

2 

2 

2 

2 

1 

1 

Succinjd sulphathiazole 

100 

100 

100 

100 

50 

50 

Phthalyl sulphathiazole 

20 

20 

20- 

20 

10 

10 

Sulphapyridine 

10 

10 

10 

10 

5 

5 

Sulphaguanidine 

20 

20 

100 

50 

1 t r\ 

20 

20 

Sulphanilyl benzamide 

10 

10 

10 

10 

5 

5 


The dosage used in clinical application is about 
44 grammes or 88 tablets. It is also, not so 
effective ' against Sonne dysentery (c/. Fair- 
brother, 1944;' Swyer and Yang, 1945). 

Phthalyl .sulphathiazole is another _ acyl 
derivative of sulphathiazole whose toxicity is 
particularly low and which has proved to be 
highly specific in the treatment of Flexner 
bacillary dysentery (Poth, 1943). The dose 
would be 0.04 gramme of the drug per kilogram 
of body-weight, every 4 hours for 12 doses and 


a sulphanilamide drug against intestinal infec- 
tions is mainly due to the concentration that it 
may acquire in the lumen of _ the bowel, the 
inactivity of sulphathiazole in vivo can be easily 
accounted for. This has been further sub- 
stantiated by the isolation of two drugs 
succinyl and phthalyl sulphathiazole by 
acylating the p-amino grouping .of. sulpha- 
thiazole. These two compounds are not so 
soluble and are not so readily absorbed. * The 
consequence is . that they pass through the 
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intestines and thereby exert their characteristic 
pharmacological action. The drug sulphanilyl 
benzamide again is readily absorbed from 
the gastro-intestinal tract (Bose and Ghosh, 
1944), but it is also being found to be equally 
effective against dysentery in our hands. 
Marshall’s “hypothesis that the activity of 
a sulpha drug effective in intestinal infections is 
due to its poor absorption from gut, cannot be 
accepted as the sole explanation of the anti- 
bacterial action. The relative concentration, 
conjugation, rate of elimination of sulphanil- 
amide, sulphaguanidine, sulphapyridine, sulpha- 
thiazole and sulphanilyl benzamide are recorded 
in table III (Frisk, 1943). Work is in progress 
to find out the factors on which the action of 
the drugs against intestinal infections depends. 


and Ross (1944) is also a good antibacterial 
agent against intestinal infections. But how 
far it is effective against Sonne dysentery is not 
known to us. The drug is, however, considered 
to be well tolerated; but it is being found to be 
more toxic than sulphanilyl benzamide {vide 
table IY) . It would lie of interest now to record 
the relative toxicity of the different sulphanil- 
amide derivatives in mice as observed in our 
laboratory as well as by others (vide table IV) . 

From table III it may be seen that all the 
drugs undergo acetylation in varying degrees. 
This is of much importance from the clinical 
point of view, as it is well known that this acety- 
lation often lowers the activity of the parent 
compound, and the acetylated product being less 


Table III 

Effect of oral administration of 4 grammes in man 
(From Frisk, 1943) 


Drug 

General 

absorption 

’ 

Sulphanilamide 

Rapid 

Sulphaguanidine 

Irregular 

Sulphapyridine 

Slow 

Sulphathiazole 

i 

Rapid and j 
complete. ! 

Sulphanilyl benzamide . . 

Rapid and 
complete. 


Blood concen- 
tration mg. 
per cent 


t Acetylation, ter cent 


8 to 10 after 

2 hours. 

3 within 

4 hours. 

3 to 5 within 
6 hours. 


"Elimination in urine 


Quick and complete; 70 per 
cent in 24 hours. 
Complete within 48 hours 


|6 to 8 within 
4 hours. 


24 hours. 80 per cent within ! 

4 days. < 


5.5 to 8 within 
3 hours. 


24 hours. About 95 per cent 
in 72 hours. 


24 hours. About 90 per cent 
in 72 hours. 


Blood 

Urine 

Up to 20 

50 

40 

20 to 30 

Up lo 30 

00 

i 

10 to 20 

20 to 30 

Up to 17 1 

30 to 40 


Sulphanilyl benzamide has also been found 
to be free from undue toxicity and is 
well tolerated (Bose and Ghosh, 1944). 
A special point is its action against 
B. dy sentence, Sonne (Swyer and Yang, 
1945). A total dosage of 12 to 15 grammes of 
the drug during a period of 3 to 4 days, causes 
a clinical cure by making the stool solid, normal 
in colour and free from blood or mucus. It is 
innocuous and at the same time clinically effec- 
tive. Phthalyl sulphathiazole according to Poth 


soluble, brings forth undesirable side reactions. 
The solubility of sulphaguanidine, acetyl sul- 
phaguanidine, sulphapyridine, and acetyl sul- 
phapyridine does not appreciably increase with 
alkalinity of the solution. Sulphanilyl benza- 
mide itself is very soluble, varving from 80 to 
90 mg. per 100 c.cm. of urine at pH 6 to more 
than 450 mg. at pH 7.8. This' compound 
undergoes acetylation to an extent of 30 to 40 
per cent in urine, but this acetvlated derivative 
is also readily soluble in alkaline pH. 

Table IV 


Animal used : Mice 


Drug 


Sulphanilamide (sodium salt) 1 
Sulphaguanidine 2 
Sulphapyridine (sodium salt) 1 
Sulphathiazole (sodium salt) 1 ’ 
Phthalyl sulphathiazole 3 
Sulphanilyl , benzamide 4 
Sulphanilyl benzamide (sodium salt) 4 


0) Frisk (1943); ( 3 ) Marshall et al. (1940): f*) PiVt- 


Mode of 
administration 

Dose mg./gm. 

Subcutaneous 

2 7Q 

Intraperitoneal 

*d mi Xj 

1 0 

Subcutaneous 

! 0.93 

Intraperitoneal j 

1.67 

0.9 

Intravenous 1 

- - i 

Pint- nl „7 /if\4*\ 

2.0 

1.5 


Mortality 
per cent 


50 

100 

50 

50 

50 

10 

20 
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tablets for the next 2 days, Osborn and Jones 
(1944) noticed the efficacy of the drug in 
Sonne dysentery ; but it exerted a constipating 
effect subsequently. 

According to the recent findings of Leishman 
and Kelsall (1944), 30 per cent of the tropical 
diseases in India are due to dysentery; out of 
this total, 42 per cent of the cases are of bacil- 
lary type, and about 13.8 per cent of bacillary 
dysentery cases are due to Sonne infection 
{vide table I). Therefore special measures 
should be adopted to eradicate this disease for 
the welfare of the public. It may be stressed 
that a bacteriological cure of bacillary dysent- 
ery is of more importance for the community, 
because a convalescent carrier plays a large 
part in disseminating the infection throughout 
the length and breadth of the country. 


Table I 

( From Leishman and Kelsall, 1944) 


Dysentery organisms 

Per cent 

Flexner 

52.4 

Shiga 

15.7 

Sonne 

13.8 

Schmitz 

8.8 

Boyd 

88 

Newcastle . . 

0 

0.5 


Sulphapyridine is also a potent drug, 
but its defects are its liability to cause nausea, 
vomiting and serious renal disorders. In a 
dehydrating disease like dysentery, the danger 
is real. Another useful drug has been found in 
succinyl sulphathiazole (Potli and Knotts, 
1942; Potli et al . , 1942; Hardy et al . , 1943). 
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then 0.02 gramme per 4 kilogram at 4-hour 
intervals until the clinical improvement is 
noticed. It is well tolerated (Poth and Ross, 
1944) and is twice as effective as the former one 
— succinyl sulphathiazole. Regarding these acyl 
sulphathiazole drugs it may be recorded here 
that they may exhibit individual bacteriostatic 
properties but their activity is partly dependent 
on the breakdown of the products to sulpha- 
thiazole, or, at least to some compound contain- 
ing a diazotizable amino grouping in the system. 
Sulphathiazole, the parent compound, is the 
most effective drug against various dysentery 
organisms in vitro. Table II shows that' in 
in vitro experiments this drug is many times 
more potent against all the various dysentery 
organisms in a papain digest glucose-phosphate 
broth at pH about 7.6. 

From table II it would be found that sulpha- 
thiazole is the best bacteriostatic agent against 
all the dysentery organisms tested. Sulpha- 
pyridine and sulphanilyl benzamide are of 
the same order. Phthalyl sulphathiazole is 
inferior to the above three compounds but is 
superior to sulphaguanidine particularly against 
Sonne , Schmitz , Boyd and Newcastle organisms. 
Succinyl sulphathiazole and' sulphanilamide are 
the least effective bacteriostatic substances in- 
vitro. Sulphaguanidine, the most 1 commonly 
used drug, is particularly less efficacious against 
B. dysenteric ? (Sonne). Sulphathiazole -is, how- 
ever, not being found to exert its characteristic 
antibacterial action in clinical application. Of 
course, this drug is readily absorbed from the 
upper alimentary tract and therefore'’ according 
to the hypothesis of Marshall that the action of 


Table II 

Figures indicate concentration of the drug in mg. per 100 c.cm. broth 


Organisms 


Drug 


Sulphanilamide 
Sulphathiazole 
Succinyl sulphathiazole 
Phthalyl sulphathiazole 
Sulphapyridine 
Sulphaguanidine . . 
Sulphanilyl benzamide 


Flexner 

Shiga 

Sonne 

Schmitz 

Bovd 

Newcastle 

100 

Less than 100 

100 

100 

100 

100 * V 

2 | 

2 

2 

2 

1 

1 

100 

100 

! 100 

100 

50 * 

- 50 

20 

20 , 

20* 

20 

10 

' 10 

10 

10 

10 

10 

5 . 

- : 5 

20 

20 

100 

50 

20 

- 20 

10 

1 

10 

I 

10 

10 

1 

5 

5 


The dosage used in clinical application is about 
44 grammes or 88 tablets. It is also not so 
effective against Sonne dysentery (c/. Fair- 
brother, 1944; Swyer and Yang, 1945). 

Phthalyl .sulphathiazole is another ; acyl 
derivative of sulphathiazole whose toxicity is 
particularly low and which has proved to be 
highly specific in the treatment of Flexner 
bacillary dysentery (Poth, 1943). The dose 
would be 0.04 gramme of the drug per kilogram 
of body-weight every 4 hours for 12 doses and 


a sulphanilamide drug against intestinal infec- 
tions is mainly due to the concentration that it 
may acquire in the lumen of the bowel, the 
inactivity of sulphathiazole in vivo can be- easily 
accounted for. This has been further sub- 
stantiated by the' isolation of two drugs 
succinyl and phthalyl sulphathiazole by 
acylating the p-amino grouping .of. sulpha- 
thiazole. These two compounds are not so 
soluble and are not so readily absorbed. * The 
consequence is . that, they pass through the 
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intestines and thereby exert their characteristic 
pharmacological action. The drug sulphanilyl 
benzamide again is readily absorbed from 
the gastro-intestinal tract (Bose arid Ghosh, 
1944), but it is also being found to be equally 
effective against dysentery in ouv hands. 
Marshall’s hypothesis that the activity of 
a sulpha drug effective in intestinal infections is 
due to its poor absorption from gut, cannot be 
accepted as the sole explanation of the anti- 
bacterial action. The relative concentration, 
conjugation, rate of elimination of sulphanil- 
amide, sulphaguanidine, sulphapyridinc, sulpha - 
thiazole and sulphanilyl benzamide are recorded 
in table III (Frisk, 1943) . Work is in progress 
to find out the factors on which the action of 
the drugs against intestinal infections depends. 


and Ross (1944) is also a good antibacterial 
agent against intestinal infections. But how 
far it is effective against Sonne dysentery is not 
known to us. The drug is, however, considered 
to be well tolerated; but it is being found to be 
more toxic than sulphanilyl benzamide {vide, 
table IV). It would be of interest now to record 
the relative toxicity of the different sulphanil- 
amide derivatives in mice as observed in our 
laboratory as well as by others {vide table IV). 

From table III it may be seen that all the 
drugs undergo acetylation in varying degrees. 
This is of much importance from the clinical 
point of view, as it is well known that this acety- 
lation often lowers the activity of the parent 
compound, and the acctylated product being less 


Table III 

Effect of oral administration of 4 grammes in mein 


(From Frisk, 1943) 


Drug 

General 

absorption 

Blood concen- 
tration mg. 
per cent 

Sulph anil amide 

Rapid ! 

Is to 10 after 
2 hours. 

Sulphaguanidine 

Irregular 

3 within 

4 hours. 

Sulphapyridine . . j 

Slow 

3 to 5 within 

6 hours. 

Sulphathiazole 

Rapid and 
complete. 

6 to S within 
4 hours. 

Sulphanilyl benzamide . . 

Rapid and 
complete. 

5.5 to 8 within 
3 hours. 


Sulphanilyl benzamide has also been found 
to be free from undue toxicity and is 
well tolerated (Bose and Ghosh, 1944). 
A special point is its action against 
B. dysenteric, Sonne (Swyer and Yang, 
1945). A total dosage of 12 to 15 grammes of 
the drug during a period of 3 to 4 days, causes 
a clinical cure by making the stool solid, normal 
m colour and free from blood or mucus. It is 
innocuous and at the same time clinically effec- 
tive. Phthalyl sulphathiazole according to Poth 


‘Elimination in urine 

Acetylation 

, PEK CENT 

Blood 

Urine 

Quick and complete; 70 per 

Up to 20 

50 

cent in 24 hours. 


Complete within 48 hours 

40 

20 to 30 

Very slow 50 per cent; within 
24 hours. 80 per cent within 
4 days. 

i Up to 30 

( 

60 

Rapid; over 80 per cent in 
! 24 hours. About 95 per cent 

; 10 to 20 

20 to 30 

I ^ in 72 hours. 



j Rapid ; 50 to 70 per cent in 

1 24 hours. About 90 per cent 1 

I Up to 17 ! 

■ 

30 to 40 

1 in 72 hours. I 

1 1 » 


soluble, brings forth undesirable side reactions. 
The solubility of sulphaguanidine, acetyl sul- 
phaguamdino, sulphapyridine, and acetyl sul- 
phapyridine does not appreciably increase with 
alkalinity of the solution. Sulphanilyl benza- 
mide itself is very soluble, varying from 80 to 
90 mg. per 100 c.cm. of urine at pH 6 to more 
than 450 mg. at pH 7.8. This compound 
undergoes acetylation to an extent of 30 to 40 
per cent in urine, but this acetvlated derivative 
is also readily soluble in' alkaline pH. 


Table IV 



Drug 

Mode of 
administration 

Dose mg./gm. 

Mortality 
per cent 

Sulphanilamide (sodium salt) 1 
sulphaguanidine 3 

Sulphapyridine (sodium salt) 1 

Sulphathiazole (sodium salt) 1 ' 

Phthalyl sulphathiazole 3 . . : , " * 

Sulphanilyl , benzamide 4 

Sulphanilyl benzamide (sodium salt) 4 ] ’ 

/i\ n • i /. > ... _ _ " ' 

— ■ — . 

Subcutaneous 

Intraperitoneal 

Subcutaneous 

Intraperitoneal 

Intravenous 

2.79 

1.0 

0.93 

1.67 

0.9 

2.0 

1.5 

50 

100 

50 

1 50 

50 

10 

20 


(1944). 
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tablets for the next 2 days, Osborn and Jones 
(1944) noticed the efficacy of the drug in 
Sonne dysentery ; but it exerted a constipating 
effect subsequently. 

According to the recent findings of Leishman 
and Kelsall (1944) 3 30 per cent of the tropical 
diseases in India are due to dysentery; out of 
this total, 42 per cent of the cases are' of bacil- 
lary type, and about 13.8 per cent of bacillary 
dysentery cases are due to Sonne infection 
( vide table I). Therefore special measures 
should be adopted to eradicate this disease for 
the welfare of the public. It may be stressed 
that a bacteriological cure of bacillary dysent- 
ery is of more importance for the community, 
because a convalescent carrier plays a large 
part in disseminating the infection throughout 
the length and breadth of the country. 


Table I 

(From Leishman and Kelsall , 1944) 


Dysentery organisms 

Per cent 

Flexner 

52.4 

Shiga 

15.7 

Sonne 

13.8 

Schmitz 

88 

Boyd 

8.8 

Newcastle . . 

0.5 


Sulphapyridine is also a potent drug, 
but its defects are its liability to cause nausea, 
vomiting and serious renal disorders. In a 
dehydrating disease like dysentery, the danger 
is real. Another useful drug has been found in 
succinyl sulphathiazole (Poth and Knotts, 
1942; Poth et ah, 1942; Hardy et al . , 1943). 
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then 0.02 gramme per 4 kilogram at 4-hour 
intervals until the clinical improvement is 
noticed. It is well tolerated (Poth and Ross, 
1944) and is twice as effective as the former one 
— succinyl sulphathiazole. Regarding these acyl 
sulphathiazole drugs it may be recorded here 
that they may exhibit individual bacteriostatic 
properties but their activity is partly dependent 
on the breakdown of the products to sulpha- 
thiazole, or, at least to some compound contain- 
ing a cliazotizable amino grouping in the system. 
Sulphathiazole, the parent compound, is the 
most effective drug against various dysentery 
organisms in vitro. Table II shows that' in 
in vitro experiments this drug is man}’' times 
more potent against all the various dysentery 
organisms in a papain digest glucose-phosphate 
broth at pH about 7.6. 

From table II it would be found that sulpha- 
thiazole is the best bacteriostatic agent against 
all the dysentery organisms tested. Sulpha- 
pyridine and sulplianilyl benzamide are of 
the same order. Phthalyl sulphathiazole is 
inferior to the above three compounds but is 
superior to sulphaguanidine particularly against 
Sonne, Schmitz , Boyd and Newcastle organisms. 
Succinyl sulphathiazole and sulphanilamide are 
the least effective bacteriostatic substances in 
vitro. Sulphaguanidine, the most j commonly 
used drug, is particularly less efficacious against 
B . dysenteric v (Sonne). Sulphathiazole" is, how- 
ever, not being found to exert its characteristic 
antibacterial action in clinical application. Of 
course, this drug is readily absorbed from the 
upper alimentary tract and therefore’according, 
to the hypothesis of Marshall that the action of 


Table II 

Figures indicate concentration of the drug in mg. per 100 c.cm. broth' 


Drug 



Organisms 



Flexner 

Shiga 

Sonne 

Schmitz 

Boyd 

Newcastle 

Sulphanilamide 

100 

Less than 100 

100 

100 

100 

100 

Sulphathiazole 

2 

2 

2 

2 

1 

1 

Succinyl sulphathiazole . . ! 

100 

100 

100 

100 

50 ' 

50 

Phthalyl sulphathiazole 

20 

20 

20- 

20 

10 

10 

Sulphapyridine 

10 

10 

10 

1° 

5 

5 

Sulphaguanidine , . 

20 

20 

100 

50 

20 

, 20 

Sulphanilyl benzamide 

10 

10 

1 - 

10 

10 

5 

5 


The dosage used in clinical application is about 
44 grammes or 88 tablets. It is also, not so 
effective' against Sonne dysentery (of. Fair- 
brother’ 1944;' Swyer and Yang, 1945). 

Phthalyl .sulphathiazole is another . acyl 
derivative of sulphathiazole whose toxicity is 
particularly low and which has proved to be 
highly specific in the treatment of Flexner 
bacillary dysentery (Poth, 1943). The dose 
would be 0.04 gramme of the drug per kilogram 
of body-weight every 4 hours for 12 doses and 


a sulphanilamide drug against intestinal infec- 
tions is mainly due to the concentration that it 
may acquire in the lumen of the bowel, the 
inactivity of sulphathiazole in vivo can be easily 
accounted for. This has been further sub- 
stantiated by the' isolation of two* drugs 
succinyl and phthalyl sulphathiazole by 
acylating ihe p-amino grouping .of. sulpha- 
thiazole, These two compounds are not so 
soluble and are not so readily absorbed. % The 
consequence is . that, they pass through the 
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intestines and thereby exert their characteristic 
pharmacological action. The drug sulphanilyl 
benzamide again is readily absorbed from 
the gastro-intestinal tract (Bose arid Ghosh, 
1944), but it is also being found to be equally 
effective against dysentery in our hands. 
Marshall’s hypothesis that the activity of 
a sulpha drug effective in intestinal infections is 
due to its poor absorption from gut, cannot be 
accepted as the sole explanation of the anti- 
bacterial action. The relative concentration, 
conjugation, rate of elimination of sulphanil- 
amide, sulphaguanidine, sulphapyridinc, sulpha- 
fhiazole and sulphanilyl benzamide are recorded 
in table III (Frisk, 1943) . Work is in progress 
to find out the factors on which the action of 
the drugs against intestinal infections depends. 


and Ross (1944) is also a good antibacterial 
agent against intestinal infections. But how 
far it is effective against Sonne dysentery is not 
known to us. The drug is, however, considered 
to be well tolerated; but it is being found to be 
more toxic than sulphanilyl benzamide (vide 
table IV) . It would lie of interest now to record 
the relative toxicity of the different sulphanil- 
amide derivatives in mice as observed in our 
laboratory as well as by others (vide table IV) . 

From table III it may be seen that all the 
drugs undergo acetylation in varying degrees. 
This is of much importance from the clinical 
point of view, as it is well known that this acety- 
lation often lowers the activity of the parent 
compound, and the acctvlated product being less 


Table III 

Effect of oral administration of 4 grammes in man 
(From Frisk, 1943) 


Drug 

General 

absorption 

Blood concen- 
tration mg. 
per cent 

-Sulphanilamide 

Sulphaguanidine 

Sulphapyridinc 

Rapid 

Irregular 

Slow : 

8 to 10 after 

2 hours. 

3 within 

4 hours. 

3 to 5 within 

6 hours. 

Sulphathiazole 

Rapid and 
complete. 

1 

0 to S within 
4 hours. 

Sulphanilyl benzamide . . 

Rapid and 
complete. 

1 

5.5 to 8 within 

3 hours. 

i 

i 


Sulphanilyl benzamide has also been found 
to be free from undue toxicity and is 
well tolerated (Bose and Ghosh, 1944). 
A special point is its action against 
B. dysenteric, Sonne (Swyer and Yang, 
1945). A total dosage of 12 to 15 grammes of 
the drug during a period of 3 to 4 days, causes 
a clinical cure by making the stool solid, normal 
m colour and free from blood or mucus. It is 
innocuous and at the same time clinically effec- 
tive. Phthalyl sulphathiazole according to Poth 


j 

"Elimination in urine 

Acetylation 

, r eh cent 

Blood 

Urine 

Quick and complete; 70 per 
cent in 24 hours. 

Up to 20 

50 

Complete within 48 hours 

40 

20 to 30 

Very slow 50 per cent; within 
24 hours. 80 per cent within 

4 days. 

Up to 30 

; 60 

/ 

Rapid; over 80 per cent in 
24 hours. About 95 per cent 
in 72 hours. 

10 to 20 

l 

\ 20 to 30 

i 

Rapid ; 50 to 70 per cent in 
24 hours. About 90 per cent 1 
in 72 hours. i 

Up to 17 

30 to 40 


soluble, brings forth undesirable side reactions. 
The solubility of sulphaguanidine, acetyl sul- 
phaguanidine, sulphapyridinc, and acetyl sul- 
phapyridinc does not appreciably increase with 
alkalinity of the solution. Sulphanilyl benza- 
mide itself is very soluble, varying from 80 to 
90 mg. per 100 c.cm. of urine at pH 6 to more 
than 450 mg. at pH 7.8. This compound 
undergoes acetylation to an extent of 30 to 40 
per cent in urine, but this acetylated derivative 
is also readily soluble in' alkaline pH. 


Table IV 


Drug 


Sulphanilamide (sodium salt) 5 
Sulphaguanidine 5 . ! * 
Sulphapyridine (sodium salt) 1 
Sulphathiazole (sodium salt) 1 ‘ 
Phthalyl sulphathiazole 5 
Sulphanilyl , benzamide 4 
Sulphanilyl benzamide (sodium 'salt) 4 


Animal used : Mice 


n iu* am-, o 


Mode of 
administration 

Dose mg./gm. 

Subcutaneous 

2 7Q 

Intraperitoneal 

10 

Subcutaneous 

01)3 

Intraperitoneal 

1.67 

0.9 

Intravenous 

i 

T_ , v 

2.0 

1.5 


Mortality 
per cent 


50 

100 

50 

50 

50 

10 

20 


(1944).- 
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recorded in 21. It was pale in 10, raw and red 
in 4, smooth in 11, fissured in 2, eroded at the 
edges and tip in 6 and at the tip only in another 
6 cases. Two had ulcers on the frenum lingua;. 
All of them complained of soreness of the 
tongue at times during their stay in hospital or 
before admission, and of difficulty in swallow- 
ing very lightly spiced food. Three of tliem 
complained of irritation even after taking 
grape juice or water. There were indentations 
of the’ teeth on the edges of the tongue in 3. 
Two had angular stomatitis. 

The liver was not palpable in any but the 
spleen was palpable in one. 

The stools were pale, copious and porridge- 
like in consistency, passed daily in 18 cases and 
occasionally in 5. The percentage of total, split 
and neutral fats varied from 38.21 to 71.5 
(average 46.5), 25.5 to 59.5 (average 37.5) 
and 3.6 to 14.9 (average 8.5) respectively. 
Undigested starch was present in fair quantity 
during the acute exacerbation of the symptoms 
in 2 and in traces in a few. 

Blood was examined in 21 cases only. The 
total red cells in millions per c.mm. varied from 
4 to 5 in 13, 3 to 4 in 5 and 2 to 3 in 3. 

The haemoglobin percentage (100 per cent 
= 14.5 grammes) was 100.0 in 8, 80 to 99 in 
8, 60 to 79 in 3 and 47 to 59 in 2. Seven showed 
malaria parasites in their blood films, and three 
had attacks of fever with rigor and were treated 
as clinical malaria. Five cases with haemoglobin, 
below 80 per cent showed a dimorphic type of 
anaemia rather than a macrocytic anaemia. Two 
of them showed malaria parasites, the third was 
treated as clinical malaria, and the fourth had 
history of fever in 1942 and 1943. No record 
is available of the fifth. 

A fractional test meal was done in 9 cases. 
There was achlorhydria in 5 and hypoacidity 
in 4. 

1. Treatment. — Diet. All cases were put on 
milk, curd, fresh fruit juice, liver juice, marmite, 
raw eggs, bread and butter. The feeds were 
given every two hours starting with 2 oz. or 
less especially in those cases that complained of 
vomiting and retching. Diets were gradually 
increased and built up to solids after a week. 
Bread and butter were withheld when the 
diarrhoea did not stop, or recurrence took place. 

2. Drug treatment. — (a) Dilute hydrochloric 
acid 4 - dr. mixed with 4'oz. of water half an 
hour before meals. 

(b) Nicotinic acid 100 to 400 mg. daily by 
mouth for a period varying from 7 to 20 days 
was found useless whether tried on admission or 
after the sulpha group of drugs had failed to 
give lasting relief. 

(c) Sulphaguanidine 56 grammes and sulpha- 
diazme or sulphapyridine 22 grammes in 6 to 7 
days alwaj^s controlled the diarrhoea but it re- 
curred within a few days of the stoppage of the 
drugs except when the case had been in hospital 
for three or more weeks and had improved in 
general condition. A second course of the drug 


controlled the diarrhoea. These cases were dis- 
charged as relieved of the symptoms a week or 
two after the second course and no follow-up 
was possible after this. 

3 Blood transfusion ,— Six cases were each 
given 8 oz. of fresh whole blood twice at a 
week’s interval. There was.no change in their 
conditions after the transfusions. 

Three fatal cases .— These patients were more 
emaciated and prostrated on admission than 
those who recovered. They were mentally dull 
and confused. The spleen was ‘three fingers’ 
in one and just palpable in. another. Stools were 
pale, copious and, except in one, fluid or por- 
ridgc-like in consistency. Cellular, exudate in 2 
and larva; of strongyloides also in 2. These 
patients died after 7. days, 14 days and two 
months’ stay in hospital. 

Post-mortem examination was done in 2. 
The heart was small in size and the muscle 
discoloured. The intestines showed generalized 
atrophy. Ilistopathology was studied in one, 
and showed degenerative changes of the myo- 
cardium and atrophy of the musculature of 
the intestines with fibrosis in the sub-epithelial 
and sub-mucous tissue. 

Comment . — The disease started as dysentery 
or diarrhoea in the forward areas 1 to 5 months 
before the men went home on leave. They did 
not report sick either because of conditions 
prevailing there or through negligence. Restric- 
tion of diet, which was partly due to the food 
situation and partly self-imposed, added to the 
drain on the body tissues brought about by 
diarrhoea or dysentery. The syndrome des- 
cribed above resulted from the vicious circle 
thus set up. 

Howat (1944) suggested that fatty diarrhoea 
might be a result of the frequent use of sulpha 
drugs in the treatment of chronic and relapsing 
bacillary dysentery. Nineteen of the patients 
in this series stated that the disease started as 
dysentery; 9 of them had cellular exudate 
in the stools. No evidence of amoebic or 
helminthic infection was detected except 
strongyloid infection in two of the fatal cases. 
It is very probable that majority of these cases 
started as bacillary dysentery. No definite infor- 
mation was available about any previous treat- 
ment of these . patients with sulphaguanidine. 
There was a distinct improvement in their con- 
dition within 48 hours of putting these patients 
on sulpha drugs. Sulphaguanidine was used in 
5 cases, 22 to 43 days after admission. Though 
the frequency of motions decreased, the diarrhoea 
with the other symptoms described above 
recurred occasionally in acute exacerbations, 
rhese cases were discharged as fit for duty a 
few days after another course of the drug. 
Seven eases were put on a sulpha drug after 
they bad been on nicotinic acid 100 to 800 
mg. daily for 7 to 22 days without effect. The 
foimer relieved them of the symptoms. It is 
improbable that one drug would cause as well 
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Conclusion 

Amongst the various sulphonamide drugs that 
are now being used against bacillary dysentery 
phthalyl siilphathiazole and succinyl sulpha - 
thiazole are considered to be more potent. 
Both are well tolerated, but the latter seems to 
be less toxic than the former. 

Sulphanilyl benzamide appears to be the least 
toxic and to be equally effective against various 
types of bacillary dysentery (specially Sonne 
infections) . It may become the drug of choice 
in the treatment of dysentery cases. 
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FATTY DIARRHOEA 

A REPORT ON 26 CASES 

By BALBIR SINGH 

MAJOR, I.A.M.C. 

These patients were admitted to a malnutri- 
tion ward of an Indian military hospital. 
Twenty-three of ' them were relieved of their 
symptoms; three died. 

’ All the 23 patients except one were Muslims 
and non-vegetarians. They had stayed in .the 
forward areas for a period varying from 4 to 
36 months when the symptoms commenced. 
The majority developed diarrhoea within the 
first year of their stay. Seven gave a history of 


being cut off by the enemy, during which period 
diarrhoea or dysentery first made its appearance. 
The diarrhoea lasted from 1 to 5 .months but 
they did not seek admission to hospital and 
subsequently went on leave. Their condition 
became worse during their stay at home which 
varied from 20 days to 2£ months. On 
admission they had the following complaints 

1. Frequency of ihotions varying from 3 to 

13 in 24 hours, occasionally with mucus. 

2. Distension of the abdomen after meals, 
and gurgling sounds.' 

3. Vomiting and retching after meals in 9 
cases. 

4. Griping with motions. 

5. Weakness. 

6. Wasting. 

7. ' Feverishness 1 in 4 cases. 

According to the severity, the cases can be 
grouped as follows : — 

(1) Severe. — Very weak, unable to move out 
of bed, mentally sluggish and apathetic; skin 
dry and inelastic; nose and cheeks pigmented; 
wasting of muscles especially of chest and 
face. Pinguecula with or without muddy 
brown pigmentation ; tongue pale and papillae 
atrophied, epithelium of the tip eroded; lower 
segment of abdomen distended after meals; 
spleen and liver not palpable. Respiratory and 
circulatory systems showed no abnormality ex- 
cept that the pulse was slightly rapid in some 
cases. Number of motions, 6 to 12 in 24 hours; 
stools pale, copious, porridge-like in consistency 
and slightly frothy; no ova, cysts, amoeba or 
exudate on microscopic examinations; total fats 
in stools 50.0 per cent, split fats 40.0 per cent 
and neutral fats 10.0 per cent. The red cell 
count varied from 4 to 5 millions and the 
haemoglobin 80 to 100 per cent. The leucocyte 
count was slightly below normal. Some cases 
had hypochlorhydria and others achlorhydria. 
It could not be ascertained whether the achlor- 
hydria was histamine-fast or not, as histamine 
was not available. 

(2) Moderately severe. — Physical condition 
was not so bad, and the prostration was much 
less; no mental symptoms. Other features were 
the same as in severe cases. 

(3) Mild , — Very little or no emaciation; 
characteristic stools passed daily or occasionally; 
number of motions averaged 3 to 6 in 24 hours; 
recovered without any drug treatment. 

Clinical details .* — Emaciation was marked in 

14 and slight in 9 cases. The skin was dry in 
7. The nose and cheeks were pigmented in .8. 
The .scrotum showed scaly dermatitis in one and 
patciies of old scabies lesions in another. There 
was thickening of the skin of the scrotum and 
penis with flat-topped follicles in one, and 
scaly dermatitis in one. None of - them showed 
vascularization of the cornea. Thirteen' Had pre- 
pterygium o?- pinguecula. The conjunctiva was 
muddy-coloured, and showed brownish pigmen- 
tation in , 3 and degenerative patches in 3. Two 
Had seleritis. The character of the tongue was 
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recorded in 21. It was pale in 10, raw and red 
in 4, smooth in 11, fissured in 2, eroded at the 
edges and tip in 6 and at the tip only in another 
6 cases. Two had ulcers on the frenum lingua?. 
All of them complained of soreness of the 
tongue at times during their stay in. hospital or 
before admission, and of difficulty in swallow- 
ing very lightly spiced food. Three of them 
complained of irritation even after taking 
grape juice or water. There were indentations 
of the' teeth on the edges, of the tongue in 3. 
Two had angular stomatitis. 

The liver was not palpable in any but the 
spleen was palpable in one. 

The stools were pale, copious and porridge- 
like in consistency, passed daily in 18 cases and 
occasionally in 5. The percentage of total, split 
and neutral fats varied from 38.21 to 71.5 
(average 46.5), 25.5 to 59.5 (average 37.5) 
and 3.6 to 14.9 (average 8.5) respectively. 
Undigested starch was present in fair quantity 
during the acute exacerbation of the symptoms 
in 2 and in traces in a few. 

Blood was examined in 21 cases only. The 
total red cells in millions per c.mm. varied from 
4 to 5 in 13, 3 to 4 in 5 and 2 to 3 in 3. 

The haemoglobin percentage (100 per cent 
= 14.5 grammes) was 100.0 in 8, 80 to 99 in 
8, 60 to 79 in 3 and 47 to 59 in 2. Seven showed 
malaria parasites in their blood films, and three 
had attacks of fever with rigor and were treated 
as clinical malaria. Five cases with haemoglobin 
below 80 per cent showed a dimorphic type of 
anaemia rather than a macrocytic anaemia. Two 
of them showed malaria parasites, the third was 
treated as clinical malaria, and the fourth had 
history of fever in 1942 and 1943. No record 
is available of the fifth. 

A fractional test meal was done in 9 cases. 
There was achlorhydria in 5 and hypoacidity 
in 4. 

1. Treatment. — Diet. All cases were put on 
milk, curd, fresh fruit juice, liver juice, marmite, 
raw eggs, bread and butter. The feeds were 
given every two hours starting with 2 oz. or 
less especially in those cases that complained of 
vomiting and retching. Diets were gradually 
increased and built up to solids after a week. 
Bread and. butter were withheld when the 
diarrhoea did not stop, or recurrence took place. 

2. Drug treatment. — (a) Dilute hydrochloric 
acid i dr. mixed with 4‘oz. of water half an 
hour before meals. 

( b ) Nicotinic acid 100 to 400 mg. daily by 
mouth for a period varying from 7 to 20 days 
was found useless whether tried on admission or 
after the. sulpha group of drugs had failed to 
give lasting relief. 

. (c.) Sulphaguanidine 56 grammes and sulpha- 
diazine or sulphapyridine 22 grammes in 6 to 7 
days always controlled the diarrhoea but it re- 
curred within a few days of the stoppage of the 
drugs except when the case had been in' hospital 
for three or more weeks and had improved in 
general condition. A second course of the drug 


controlled the diarrhoea. These cases weie dis- 
charged as relieved of the symptoms a week or 
two after the second course and no follow-up 
was possible after this. 

3. Blood transfusion.— Six cases were each 
given 8 oz. of fresh whole blood twice at a 
week’s interval. There was no change in their 
conditions after the transfusions. 

Three fatal cases.— These patients were more 
emaciated and prostrated on admission than 
those who recovered. They were mentally dull 
and confused. The spleen was ‘three fingers’ 
in one and just palpable in another. Stools were 
pale, copious and, except in one, fluid or por- 
ridge-like in consistency. Cellular, exudate in 2 
and lame of strongyloides also in 2. These 
patients died after 7 days, 14 days and two 
months’ stay in hospital. 

Post-mortem examination was done in 2. 
The heart was small in size and the muscle 
discoloured. The intestines showed generalized 
atrophy. Histopathology was studied in one, 
and showed degenerative changes of the myo- 
cardium and atrophy of the musculature of 
the intestines with fibrosis in the sub-epithelial 
and sub-mucous tissue. 


Comment . — The disease started as dysentery 
or diarrhcea in the forward areas 1 to 5 months 
before the men went home on leave. They did 
not report sick either because of conditions 
prevailing there or through negligence. Restric- 
tion of diet, which was partly due to the food 
situation and partly self-imposed, added to the 
drain on the body tissues brought about by 
diarrhcea or dysentery. The syndrome des- 
cribed above resulted from the vicious circle 
thus set up. 


Howat (1944) suggested that fatty diarrhcea 
might be a result of the frequent use of sulpha 
drugs in the treatment of chronic and relapsing 
bacillary dysentery. Nineteen of the patients 
in this series stated that the disease started as 
dysentery; 9 of them had cellular exudate 
in the stools. No evidence of amoebic or 
helminthic infection was detected except 
strongyloid infection in two of the fatal cases. 
It is very probable that majority of these cases 
started as bacillary dysentery. No definite infor- 
mation was available about any previous treat- 
ment of these patients with , sulphaguanidine. 
There was a distinct improvement in their con- 
dition within 48 hours of putting these patients 
on sulpha drugs. Sulphaguanidine was used in 
5 cases, 22 to 43 days after admission. Though 
the frequency of motions decreased, the diarrhcea 
with the other symptoms described above 
recurred occasionally in acute exacerbations. 
These cases were discharged as fit for duty a 
few days after another course of the drug 
Seven cases were put on a sulpha drug after 
they had been on nicotinic acid 100 to 800 
mg. daily for 7 to 22 days without effect. The 
former relieved them of the symptoms It is 
improbable that one drug would cause as well 
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Conclusion 

Amongst the various sulphonamide drugs that 
are now being used against bacillary dysentery 
phthalyl sulphathiazole and succinvl sulpha- 
thiazole are considered to be more potent. 
Both are well tolerated, but the latter seems to 
be less toxic than the former. 

Sulphanilyl benzamide appears to be the least 
toxic and to be equally effective against various 
types of bacillary dysentery (specially Sonne 
infections). It may become the drug of choice 
in the treatment of dysentery cases. 
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FATTY DIARRHOEA 

A REPORT ON 26 CASES 

By BALBIR SINGH 

MAJOR, I.A.M.C. 

These patients were admitted to a malnutri- 
tion ward of an Indian military hospital. 
Twenty-three of ' them were relieved of their 
symptoms; three died. 

All the 23 patients except one were Muslims 
and non-vegetarians. They had stayed in .the 
forward areas for a period varying from 4 to 
36 months when the symptoms commenced. 
The majorffy developed diarrhoea within the 
first year- of their stay. Seven gave a history of 


being cut off by the enemy, during which period 
diarrhoea or dysentery first made its appearance. 
The diarrhoea lasted from 1 to 5 months but 
they did not seek admission to hospital and 
subsequently went on leave. Their condition" 
became worse during their stay at home which 
varied from 10 days to 2^ months. On 
admission they had the following complaints 

1. Frequency of motions varying from 3 to 

13 in 24 hours, occasionally with mucus. 

2. Distension of the abdomen after meals, 
and gurgling sounds. 

3. Vomiting and retching after meals in 9 
cases. 

4. Griping with motions. 

5. Weakness. 

6. Wasting. 

7. ' Feverishness 7 in 4 cases. 

According to the severity, the cases can be 
grouped as follows : — 

(1) Severe. — Very weak, unable to move out 
of bed, mentally sluggish and apathetic; skin 
dry and inelastic; nose and cheeks pigmented; 
wasting of muscles especially of chest and 
face. Pinguecula with or without muddy 
brown . pigmentation ; tongue pale and papillae 
atrophied, epithelium of the tip eroded; lower 
segment of abdomen distended after meals; 
spleen and liver not palpable. Respiratory and 
circulatory systems showed no abnormality ex- 
cept that the pulse was slightly rapid in some 
cases. Number of motions, 6 to 12 in 24 hours; 
stools pale, copious, porridge-like in consistency 
and slightly frothy; no ova, cysts, amoeba or 
exudate on microscopic examinations; total fats 
in stools 50.0 per cent, split fats 40.0 per cent 
and neutral fats 10.0 per cent. The red cell 
count varied from 4 to 5 millions and the 
haemoglobin 80 to 100 per cent.- The leucocyte 
count was slightly below normal. Some cases 
had hypochlorhydria and others achlorhydria. 
It could not be ascertained whether the achlor- 
hydria was histamine-fast or not, as histamine 
was not available. 

(2) Moderately severe. — Physical condition 
was not so bad, and the prostration was much 
less; no mental symptoms. Other features were 
the same as in severe cases. 

(3) Mild. — -Very little or no emaciation; 
characteristic stools passed daily or occasional^ 7 ; 
number of motions averaged 3 to 6 in 24 hours; 
recovered without any drug treatment. 

Clinical details. — Emaciation was marked in 

14 and slight in 9 cases. The skin was dry in 
7. The nose and cheeks were pigmented in .8. 
The .scrotum showed seal} 7 dermatitis in one and 
patches of old scabies lesions in another. There 
was thickening of the skin of the scrotum and 
penis with flat-topped follicles in one, and 
scaly dermatitis in one. None of- them showed 
vascularization of the cornea. Thirteen' had pre- 
pterygium or pinguecula. The conjunctiva was 
muddy-coloured, and showed brownish pigmen- 
tation in, 3 and degenerative patches in 3. Two 
bad scleritis. The character of the tongue was 
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recorded in 21. It was pale in 10, raw and red 
in 4, smooth in 11, fissured in 2, eroded at the 
edges and tip in 6 and at the tip only in another 
6 cases. Two had ulcers on the frenum linguae. 
All of them complained of soreness of the 
tongue at times during their stay in hospital or 
before admission, and of difficulty in swallow- 
ing very lightly spiced food. Three of them 
complained of irritation even after taking 
grape juice or water. There were indentations 
of the' teeth on the edges of the tongue in 3. 
Two had angular stomatitis. 

The liver was not palpable in any but the 
spleen was palpable in one. 

The stools were pale, copious and porridge- 
like in consistency, passed daily in 18 cases and 
occasionally in 5. The percentage of total, split 
and neutral fats varied from 38.21 to 71.5 
(average 46.5), 25.5 to 59.5 (average 37.5) 
and 3.6 to 14.9 (average 8.5) respectively. 
Undigested starch was present in fair quantity 
during the acute exacerbation of the symptoms 
in 2 and in traces in a few. 

Blood was examined in 21 cases only. The 
total red cells in millions per c.mm. varied from 
4 to 5 in 13, 3 to 4 in 5 and 2 to 3 in 3. 

The haemoglobin percentage (100 per cent 
= 14.5 grammes) was 100.0 in 8, 80 to 99 in 
8, 60 to 79 in 3 and 47 to 59 in 2. Seven showed 
malaria parasites in their blood films, and three 
had attacks of fever with rigor and were treated 
as clinical malaria. Five cases with haemoglobin 
below 80 per cent showed a dimorphic type of 
anaemia rather than a macrocytic anaemia. Two 
of them showed malaria parasites, the third was 
treated as clinical malaria, and the fourth had 
history of fever in 1942 and 1943. No record 
is available of the fifth. 

A fractional test meal was done in 9 cases. 
There was achlorhydria in 5 and hypoacidity 
in 4. 

1. Treatment. — Diet. All cases were put on 
milk, curd, fresh fruit juice, liver juice, marmite, 
raw eggs, bread and butter. The feeds were 
given every two hours starting with 2 oz. or 
less especially in those cases that complained of 
vomiting and retching. Diets were gradually 
increased and built up to solids after a week. 
Bread and butter were withheld when the 
diarrhoea did not stop, or recurrence took place. 

2. Drug treatment. — (a) Dilute hydrochloric 
acid ^ dr. mixed with 4‘oz. of water half an 
hour before meals, 

(6) Nicotinic acid 100 to 400 mg. daily by 
mouth for a period varying from 7 to 20 days 
was found useless whether tried on admission or 
after the sulpha group of drugs had failed to 
give lasting relief. 

(c) Sulphaguanidine 56 grammes and sulpha- 
diazme or sulphapyridine 22 grammes in 6 to 7 
days always controlled the diarrhoea but it re- 
curred within a few days of the stoppage of the 
drugs except when the case had been in hospital 
for three or more weeks and had improved in 
general condition. A second course of the drug 


controlled the diarrhoea. These cases weie dis- 
charged as relieved of the symptoms a week or 
two after the second course and no follow-up 
was possible after this. 

3. Blood transfusion.— Six cases were each 
given 8 oz. of fresh whole blood twice at a 
week’s interval. There was no change in their 
conditions after the transfusions. 

Three fatal cases .— These patients were more 
emaciated and prostrated on admission than 
those who recovered. They were mentally dull 
and confused. The spleen was 1 three fingers 
in one and just palpable in another. Stools were 
pale, copious and, except in one, fluid or por- 
ridge-like in consistency. Cellular exudate in 2 
and larvae of strongyloides also in 2. These 
patients died after 7 days, 14 days and two 
months’ stay in hospital. 

Post-mortem examination was done in 2. 
The heart was small in size and the muscle 
discoloured. The intestines showed generalized 
atrophy. Histopathology was studied in one, 
and showed degenerative changes of the myo- 
cardium and atrophy of the musculature of 
the intestines with fibrosis in the sub-epithelial 
and sub-mucous tissue. 


Comment . — The disease started as dysenteiy 
or diarrhcea in the forward areas 1 to 5 months 
before the men went home on leave. They did 
not report sick either because of conditions 
prevailing there or through negligence. Restric- 
tion of diet, which was partly due to the food 
situation and partly self-imposed, added to the 
drain on the body tissues brought about by 
diarrhcea or dysentery. The syndrome des- 
cribed above resulted from the vicious circle 
thus set up. 

Howat (1944) suggested that fatty diarrhcea 
might be a result of the frequent use of sulpha 
drugs in the treatment of chronic and relapsing 
bacillary dysentery. Nineteen of the patients 
in this series stated that the disease started as 
dysentery; 9 of them had cellular exudate 
in the stools. No evidence of amoebic or 
helminthic infection was detected except 
strongyloid infection in two of the fatal cases. 
It is very probable that majority of these cases 
started as bacillary dysentery. No definite infor- 
mation was available about any previous treat- 
ment of these patients with . sulphaguanidine. 
There was a distinct improvement in their con- 
dition within 48 hours of putting these patients 
on sulpha drugs. Sulphaguanidine was used in 
5 cases, 22 to 43 days after admission. Though 
the frequency of motions decreased, the diarrhcea 
with the other symptoms described above 
recurred occasionally in acute exacerbations 
These cases were discharged as fit for duty a 
few days after another course of the drug. 

+i? Ven u Ca f eS , were put . on a su lpha drug after 
they had been on nicotinic acid 100 to 800 
mg. daily for 7 to 22 days without effect. The 
former relieved them of the symptoms. It is 
improbable that one drug would cause as well 
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Conclusion 

Amongst the various sulphonamide drugs that 
are now being used against bacillary dysentery 
phthalyl sulphathiazole and succinyl sulpha- 
thiazolc are considered to be more potent. 
Both are well tolerated, but the latter seems to 
be less toxic than the former, 

Sulphanilyl benzamide appears to be the least 
toxic and to. be equally effective against various 
types of Jjfacillary dysentery (specially Sonne 
infections) . It may become the drug of choice 
in the treatment of dysentery cases. 
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FATTY DIARRHCEA 

A REPORT ON 26 CASES 

By BALBIR SINGH 

MAJOR, I.A.M.C. 

These patients were admitted to a malnutri- 
tion ward of an Indian military hospital. 
Twenty-three of 'them were relieved of their 
symptoms; three died. 

* All the 23 patients except one were Muslims 
and non-vegetarians. They had stayed in The 
forward areas for a period varying from 4 to 
36 months when the symptoms commenced. 
The majority developed diarrhoea within the 
first year of their stay. Seven gave a history of 


4. Griping with motions. * 

5. Weakness. 

6. Wasting. 

7. ‘ Feverishness ’ in 4 cases. 

According to the severity, the cases can be 
grouped as follows ; — 

(1) Severe . — -Very weak, unable to move out 

of bed, mentally sluggish and apathetic; skin 
dry and inelastic; nose and cheeks pigmented; 
wasting of muscles especialty of chest and 
face. Pinguecula with or without muddy 
brown pigmentation ; tongue pale and papilla? 
atrophied, epithelium of the tip eroded; lower 
segment of abdomen distended after meals; 
spleen and liver not palpable. Respiratory and 
circulatory systems showed no abnormality ex- 
cept that the pulse was slightly rapid in some 
cases. Number of motions, 6 to 12 in 24 hours; 
stools pale, copious, porridge-like in consistency 
and slightly frothy; no ova, cysts, amoeba or 
exudate on microscopic examinations; total fats 
in stools 50.0 per cent, split fats 40.0 per cent 
and neutral fats 10.0 per cent. The red ceil 
count varied from 4 to 5 millions and the 
haemoglobin 80 to 100 per cent. The leucocyte 
count was slightly below normal. Some cases 
had hypochlorhydria and others achlorhydria. 
It could not be ascertained whether the achlor- 
hydria was histamine-fast or not, as histamine 
was * not available. ' • . 

(2) Moderately severe . — Physical condition 
was not so bad, and the prostration was much 
less; no mental symptoms. Other features were 
the same as in severe cases. 

(3) Mild . — Very little or no emaciation;, 
characteristic stools passed daily or occasionally; 
number of motions averaged 3 to 6 in 24 hours; 
recovered without any drug treatment. 

Clinical details . — Emaciation was marked in 
14 and slight in 9 cases. The skin was dry in 
7. The nose and cheeks were pigmented in .8. 
The .scrotum showed scaly dermatitis in one and 
patches of old scabies lesions in another. There 
was thickening of the skin of the scrotum and 
penis with flat-topped follicles in one, and 
scaly dermatitis in one. None of them showed 
vascularization of the cornea. Thirteen had pre- 
pterygium or pinguecula. The conjunctiva was 
muddy-coloured, and showed brownish pigmen- 
tation in, 3 and degenerative patches in 3. Two 
had scleritis. The character of the tongue was 
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recorded in 21. It was pale in 10, raw and red 
in 4, smooth in 11, fissured in 2, eroded at the 
edges and tip in 6 and at the tip only m another 
6 cases. Two had ulcers on the frenum lingua. 
All of them complained of soreness of the 
tongue at times during their stay in hospital or 
before admission, and of difficulty in swallow- 
ing very lightly spiced food. Three of them 
complained of irritation even after talcing 
grape juice or water. There were indentations 
of the teeth on the edges of the tongue in 3. 
Two had angular stomatitis. 

The liver was not palpable in any but the 
spleen was palpable in one. 

The stools were pale, .copious and porridge- 
like in consistency, passed daily in 18 cases and 
occasionally in 5. The percentage of total, split 
and neutral fats varied from 38.21 to 71.5 
(average 46.5), 25.5 to 59.5 (average 37.5) 
and 3.6 to 14.9 (average 8.5) respectively. 
Undigested starch was present in fair quantity 
during the acute exacerbation of the symptoms 
in 2 and in traces in a few. 

Blood was examined in 21 cases only. The 
total red cells in millions per c.mm. varied from 
4 to 5 in 13, 3 to 4 in 5 and 2 to 3 in 3. 

The haemoglobin percentage (100 per cent 
= 14.5 grammes) was 100.0 in 8, 80 to 99 in 
8, 60 to 79 in 3 and 47 to 59 in 2. Seven showed 
malaria parasites in their blood films, and three 
had attacks of fever with rigor and were treated 
as clinical malaria. Five cases with haemoglobin 
below 80 per cent showed a dimorphic type of 
anaemia rather than a macrocytic anaemia. Two 
of them showed malaria parasites, the third was 
treated as clinical malaria, and the fourth had 
history of fever in 1942 and 1943. No record 
is available of the fifth. 

A fractional test meal was done' in 9 cases. 
There was achlorhydria in 5 and hypoacidity 
in 4. 

1. Treatment. — Diet. All cases were put on 
milk, curd, fresh fruit juice, liver juice, marmite, 
raw eggs, bread and butter. The feeds were 
given every two hours starting with 2 oz. or 
less especially in those cases that complained of 
vomiting ana retching. Diets were gradually 
increased and built up to solids after a week. 
Bread and butter were withheld when the 
dianhosa did not stop, or recurrence took place. 

2. Drug treatment.— {a) Dilute hydrochloric 
acid dr. mixed with 4'oz. of water half an 
hour before meals. 

(b) Nicotinic acid 100 to 400 mg. daily by 
mouth for a period varying from 7 to 20 days 
was found useless whether tried on admission or 
after the sulpha group of drugs had failed to 
give lasting relief. 

Sul P ha S» anid5 ?e 56 grammes and sulpha- 
niazine or sulphapyridme 22 grammes in 6 to 7 
days always controlled the diarrhoea but it re- 
ewred within a few days of the stoppage of the 

for?li™' Pt “ the , cnse had been m hospital 
foi three or more weeks and had improved in 

general condition. A second course of the drug 


controlled the diarrhoea. These cases were dis- 
charged as relieved of the symptoms a week or 
two after the second course and no follow-up 
was possible after this. 

3 Blood transfusion . — Six cases were each 
given 8 oz. of fresh whole blood twice at a 
week’s interval. There was no change in them 
conditions after the transfusions. 

Three fatal cases .— These patients were more 
emaciated and prostrated on admission than 
those who recovered. They were mentally dull 
and confused. The spleen was ‘three fingers 
in one and just palpable in another. Stools were • 
pale, copious and, except in one, fluid or por- 
ridge-like in consistency. Cellular exudate m 2 
and lame of strongyloides also in 2. These 
patients died after 7 days, 14 days and two 
months’ stay in hospital. 

Post-mortem examination was done in 2. 
The heart was small in size and the muscle 
discoloured. The intestines showed _ generalized 
atrophy. Histopathology was studied in one, 
and showed degenerative changes of the myo- 
cardium and atrophy of the musculature of 
the intestines with, fibrosis in. the sub-epithelial 
and sub-mueous tissue. 

Comment . — The disease started as dysentery 
or diarrhoea in the forward areas 1 to 5 months 
before the men went home on leave. They did 
not report -sielc either because of conditions 
prevailing there or through negligence. Restric- 
tion of diet, which was partly due to the food 
situation and partly self-imposed, added to the 
drain on the body tissues brought about by 
diarrhoea or dysentery. The syndrome des- 
cribed above resulted from the vicious circle 
thus set up. 

Howat (1944) suggested that fatty diarrhoea 
might be a result of the frequent use of sulpha 
drugs in the treatment of chronic and relapsing 
bacillary dysentery. Nineteen of the patients 
in this series stated that the disease started as 
dysentery ; 9 of them had cellular exudate 
in the stools. No evidence of amoebic or 
helminthic infection was detected except 
strongyloid infection in two of the fatal cases. 
It is very probable that majority of these cases 
started as bacillary dysentery. No definite infor- 
mation was available about any previous treat- 
ment of these _ patients with . sulphaguanidine. 
Theie was a distinct improvement in their con- 
dition within 48 hours of putting these patients 
on sulpha drugs. Sulphaguanidine was used in 
5 cases, 22 to 43 days after admission. Though 
the frequency of motions decreased, the diarrhoea 
with the other symptoms described above 
recurred occasionally in acute exacerbations 
these cases were discharged as fit for duty a 
few days after another course ‘ of the drug, 
t V?J 6n , ea , ses 1 were P ut on a sulpha drug after 

!™ y i h u d r bee £ . on mcotinic acid 100 to 800 
mg. daily for 7 to 22 days -without effect. The 

• f^ iev . ed them of the symptoms. It is 
improbable that one drug would cause as well 
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as relieve the same condition. If sulpha drugs 
are prone to give rise to sprue-like symptoms, 
these cases should have become worse after 
their administration. 
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with caustic soda at room temperature, and sub- 
cultures were made every 5, 10, 15, 30 and 60 
minutes and 2, 3 and 20 hours. 

(1) Viability of V. cholera, Inaba and 
Ogawa subtypes mixed 

Nine samples were tested with this mixture 
and the results obtained with four specimens are 
given in the table. The results were the same in 
other samples. 

It will be seen from the table that cholera 
vibrios are completely killed within 5 minutes 
by sweet as well as sour dahi. After neutraliza- 
tion of the curd, when the pH becomes about 7.2, 
its killing power is lost. 


VIABILITY OF DYSENTERY, ENTERIC 
AND CHOLERA ORGANISMS IN MILK 
CURD (DAHI )* f 

By G. PANJA, m.b. (Cal.), D.Bact. (Lond.), f.n.i. 
Officiating Professor of Bacteriology and Pathology 
and 

S. K. GHOSH, b.sc. 

Assistant Chemist 

(.From the Department of Bacteriology and Pathology, 
School of Tropical Medicine, Calcutta) 

In Calcutta, large quantities of milk curd 
(dahi) are consumed as food especially in feasts. 
It is prepared by vendors in open earthen pots, 
and sometimes kept for two or more days before 
it is consumed; there is the possibility of its 
being contaminated with dysentery, enteric and 
cholera organisms. 

Twenty-seven samples of curd, 16 ‘ sweet ’ 
and 11 ‘ sour were bought from different shops 
in Calcutta for testing. Smears showed lacto- 
bacilli in all of them. Their pH, determined by 
colorimeter method, ranged from 4.2 to 4.7. 

Viability tests 

Four drops of the culture of the above three 
organisms were separately added to about 
10 c.cm. of curd before and after neutralization 


* The paper was read before the Indian Science 
Congress Association held at Nagpur in January 1945. 
t Rearranged by Editor. 


(2) Viability of Bact. typhosnm 
All the 27 samples were tested with this 
organism and the results are given in the follow- 
ing table : — 


Curd 

number 

Nature 

Growth of subculture made in 

5 

inin. 

10 

min. 

15 

min. 

30 

min. 

60 

min. 

1 

Sweet 

4" 

+ 

+ 

+ 



2 

>) 

+ 


+ 

— 

— 

3 

4 

5 

St 

St 

+ 

— 

4 * 

— 

— 

7 

8 

Si 

St 



— 

— 

— 

10 




+ 

+ 

— 

11 




+ 

4 * 

— 

12 




+ 

+ 

— 

16 

17 

St 

+ 

— 

— 

— 

— 

XI 

18 

Si 

Si 

4~ 

+ 

+ 

+ 

— 

22 

3} 



— 

— 

— 

23 

3S 



— 

— 

— 

24 

S3 

. . i 


+ 

— , 

— 

6 

Sour 


— i 

— 

— - 

— 

9 


• • i 

• • i 

— 

— I 

— 

13 


i 

• ■ i 

+ 

— 1 

— 

14 

1 j 



4 - 

+ 1 

— 

15 



1 

+ 

+ ’ 

— 

19 

JJ 

— 

— 

— 

— 

— 

20 

11 

i 

— 

— 

— 

— 

21 

t 

yy 

+ 

— 

— 

— 

— 

25 

11 


• • 

— 

— 

— 

26 

11 ! 


, . * 

— 

— 

— 

27 

11 

1 

•• 

•• | 










Growth of subculture made 

in 


Dahi No. 


Nature 

pH 

| 

5 min. 

15 min. 

30 min. 

60 min. 

2 hrs. j 

4 hrs. 

20 hrs. 

1 

Sweet | 

(Non-neutralized) 

(Neutralized) 

4.4 j 
7.0 

+ 

+ 

+ 

i 4* 

+ 

— 

— 

2 

Sour j 

(Non-neutralized) 
i (Neutralized) .. 

4.4 

72 

+ 

+ 

+ 

+ 

+ 

‘ — 

— 

6 

Sour | 

[ (Non-neutralized) 

[ (Neutralized) . . 

42 

72 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

9 

Sour | 

; (Non-neutralized) 

| (Neutralized) . . 

4.4 

7.1 

+ 

+ 

* 

+ 

+ 

nnt iriolll 

In 

— 

i 


+ means growth positive; -means no growth, i.e. not viable. 
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This table shows that in all the 27 samples, 
typhoid bacilli were killed in one hour; in the 
majority of samples (20) _ within 30 minutes, m 
16 within 15 minutes and in a few within ,5 to 10 
minutes. _ . 

After neutralization, no bactericidal effect on 
the typhoid bacilli was seen even up to 3 hours, 
but the effect was seen after 20 hours when the 
pH came back near the original level. 

(3) Viability of a mixture of Bact. ftexneri and 
Baet. shigx 


Twenty-one samples of curd were tested with 
this mixture and the results are given in the 
following table : — 


Curd 

Growth in subculture made in 


number 

15 min. 

30 min. 

60 min. (2 hrs. 

1 

4 hrs. 

20 hrs. 

7 

4* 






8 

+ 

+ 

— 

— 


— 

10 

+ 


— 

— 


— 

11 

4- 

+ 

— 

— 

• • 

— 

12 

+ 

+ 


— 


— 

16 

+++ 

++ 

+ + 

+ 

— 

— 

17 

+++ 

++ 

+ 

— 

, # 

— 

18 

+++ 

— b 

++ 

++ 

— 

— 

22 

. . 

++ 

**) — b 

~b+ 

— 

— 

23 

. . 

_b_| — j- 

++ 


— 

— 

24 

. . 

+++ 

++ 


— 

— 

9 

+ 

+ 

— 

— 


— 

13 

+ 

+ 

— 

— 


— 

14 


4* 


— 


— 

15 

~b 

4* 

1 — * 

— 

1 * • 1 

i 

19 

+++ | 

H — 1 — b 

1 -b + -b 

— 

1 

| 

20 

+++ : 

+++ 

+ 



i 

21 

H — f — b 

+++ , 

+ + : 

^ — 


| 

25 

, • 

++ j 



— 

■ 

26 

i 

+ 



1 — . I 



J 

27 


+ J 

— 

1 j 

1 


— 


No bactericidal effect was seen when the curd 
was neutralized with caustic soda solution. 

It will be seen from the above table that in all 
the 21 samples the dysentery bacilli were killed 


within 4 hours and 20 hours; in the majority 
(17) within 2 hours, in 12 within an hour, and 
in 2 within half an hour, and none within 15 
minutes. 

(4) Comparative bactericidal effect of lactic and 
other acids, adjusted to pH 4.4 

Sterile mixtures of acids were made in 1 per 
cent peptone water and the pH was adjusted to 
4.4, i.e. approximately the pH of natural curd. 
Peptone was used for providing food to the 
organisms. It was found that uninoculated 
mixtures retained the same pH after 24 hours. 
To 5 c.cm. quantities of the mixtures, 20 drops 
of young broth culture of organisms were added 
and then put at 37°C. in the incubator. The 
results are given in the table. 

If the inoculum consisted of 10 drops only of 
the cultures, then acetic acid exerted a complet * 
bactericidal effect in 30 minutes. The above 
acids do not kill pure cultures of lacto-baeilli 
in 24 hours. 

It will be seen from the table that — 

1. Hydrochloric, acetic and citric acids in 
comparison with lactic acid have a poor 
bactericidal effect on Bact. ftexneri and 
Bact. typhosum. 

2. There is not much difference between pure 
lactic acid solution and natural whey 
containing lactic acid and other products 
in the above bactericidal effect. 

3. All the above acids are highly and quickly 
bactericidal to V. cholera excepting citric 
acid which takes a longer time to kill. 

As citric acid was found poorly bactericidal 
to cholera vibrios, and since lime juice is fre- 
quently used with food as a prophylactic for 
cholera during an epidemic, _ it was decided to 
try the effect of fresh lime juice on V. cholera. 

It will be seen that diluted fresh lime juice, 
pH 4.4, does not exert any bactericidal effect on 
Bact. ftexneri and Bact. typhosum in 24 hours, 
but does so on F. cholera in half an hour! 
Undiluted juice kills vibrios within 5 minutes. * 


Organisms 


pH 


Time in hours 

Bact, flcxncri . , I Growth 
( Turbidity 

Bact, typhosum j Tnrbidit * 
Time in minutes 

V choleras (Inaba) { turbidity 


Hydrochloric 

acid 

4.4 


i 1 2 4 24 

+ + + -f + 
± 


+ 1 1 + + 
1 2 5 30 .. 


Acetic acid Citric acid 
4.4 4.4 


I 1 2 4 24 i 1 2 4 24 
+ + + 4- + |+ + + + + 


+ + + 

± 

1 2 5 30 .. 


Lactic acid 
4.4 


+ + + + + 

(- + 

1 2 5 30 .. 
+ + 4- — .. 


i 1 2 4 24 


1 2 5 30 


Dahz-whey 
containing 
live pure 
lacto-bacilli 
4.5 


I 1 2 4 24 

Difficult to 
ascertain. 


1 2 5 30 
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Lime juice fresh, pH adjusted to 4.4 in 1 
1 per cent peptone water j 


Lime juice pure, 

pH 2.8 


Time in hours 

l 

1 

. i 

4 

24 i 


i 

\ 

i 


i 


Bad. fiexneri .. 

+ 

+ 

4- i 

i 4- | 

4 j 


i 

! i 

i i 


i 

i 


Bad. typhosum 

4* 

1 + 

4- 

4- 

4- 

i 

! ! 


! . | 


Time in minutes 

5 

10 

20 

1 

| 30 i 

60 

! 5 ' 

10 

20 

SO j 

| 60 

V. cholerce , Inaba subtype 

4 — b 

4* 

+ 


— | 

i 1 

i 

— 



V. cholerce, Ogam subtype 

4-++ 

4- 

4- 

1 

— 1 

i 

— 

i - ! 

i 1 

— 1 

— 

— 


(5) Bactericidal effect of lacto-bacilli 

The results of the plating of equal quantities 
of lacto-bacilli and Bad. ftexneri on agar and 
glucose agar, immediately, 30 minutes after and 
1 day after, are given in the following table : — 




Bad. 

fiexneri 

i 

| Lacto- 
j bacillus 

Immediately .. j 

[ Agar 

4+4 

j + 


44 

i 

+ 

t 

l Glucose agar 

30 minutes after j 

[ Agar 

4-4-+ 

1 

i 

! + 

\ , 

! Glucose agar 

| + + + 

+ 


[ Agar . . 1 

4++ 

— 

One day after j 

f 

1 Glucose 


j + 

— 


broth 


■ 


(A medium made ■with killed and washed lacto-bacilli 
does not inhibit dysentery bacilli.) 


On plate cultures, colonies of Bad. ftexneri 
and lacto-bacilli grow side by side. There is no 
inhibition of the former by the latter. 1. hirty 
minutes’ contact with lacto-bacilli does not kill 
Bad. ftexneri in nutrient broth. In one day’s 
contact lacto-bacilli are overgrown by Bad. 
ftexneri , but in glucose broth Bad. ftexneri are 
killed. This was found due to lowered pH 
(6.5) in glucose broth. 

Summary 

Cholera vibrios are completely killed within 
5 minutes by sweet as well as sour milk-curds 
(clahi). Typhoid bacilli are destroyed com- 
pletely in one hour; in 20 out of 27 samples m 
30 minutes, in 16 in 15 minutes and m a few 
within 5 to 10 minutes. Dysentery bacilli are 
most resistant but these are killed in 4 hours; in 
17 out of 21 samples within 2 hours, m 12 within 
an hour but none within 15 minutes. Sweet and 
sour curds both behave in the same way with all 
these organisms, and lactic acid is the chiel 

bactericidal agent. . . , nnBBB , oe 

Hydrochloric, acetic and citric acids possess 
poor bactericidal action on the dysentery and 
typhoid bacilli in comparison with lactic acid, 
they are highly and quickly bactericidal to 


V. cholera; excepting citric acid which takes a 
longer time. Diluted fresh lime juice, pH 4.4, 
kills cholera vibrios in half an hour and undiluted 
lime juice within five minutes; it does not exert 
any bactericidal effect on Bad. ftexneri or 
Bad. typhosum. 


PULMONARY EOSINOPHILOSIS 

By R. VIS WAN ATI! AN, b.a., md, m.h.c.p. (Load.), 
t.d.d. (Wales) 

LlBXJTBNANT-COLONEIi, I.M.S. 

O/C Medical Division o } an LGJL 

Terms like ‘ pseudo-tuberculosis with high 
eosinophilia ’, 'benign eosinophile leukaemia ’, 
'tropical eosinophilia’ and ‘eosinophilic lung’ 
have been used by different writers to describe 
the same clinical syndrome with more or less 
the same symptomatology. A few cases with 
massive eosinophilia, cough, breathlessness, 
bronchial spasms and disseminated shadows in 
the radiograph were independently seen by the 
writer in the chest department of King George 
Hospital, Vizagapatam, and a note about the 
same was published in the annual report of 
the hospital 6 years ago. The object of this 
paper is to give a brief review of cases seen 
during 14 months in an Indian General Hospital, 
along with a few new observations on symptom- 
atology and the results of the cold agglutina- 
tion reaction. , ... 

Incidence and (etiology . — Out of 946 cases 
admitted for respiratory troubles, 85 were diag- 
nosed as oulmonary eosinopliilosis. _ 

Age— Age distribution cannot be judged from 
the figures given in this review, as admissions 
to a military hospital are confined to male 
adults. The majority in this senes were 
between the ages of 20 and 30. Twenty-four 
were between 20 and 25, 41 between 25 and 30, 
and the remaining above 30. 

Province. — Weingarten (1943) reported that 
all his cases had lived near the sea for a long 
time before developing symptoms. In the pres- 
ent series, 34 originally belonged to Madrfu, 
16 to Punjab, 15 to United Provinces, 8 to 
Bombay and 12 to Bengal. All . of them bad 
however served in different parts of East 
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Bengal or Assam for over 3 months before re- 
porting sick. It is thus not the influence of 
the sea so much as that of a_ humid climate, 
that seems to have an {etiological relationship 
to pulmonary eosinophilosis. 

Signs and symptoms : Chronic _ type . — 
Seventy-seven cases belonged to this group. 
Cough was the main symptom in all. It was 
associated with intermittent fever in 51 cases. 
The onset was invariably insidious. 

The duration was over three months. Those 
who gave over six months’ history have had 
remissions and intermissions. 

In many of the cases, cough was not pro- 
ductive lout very disturbing. Paroxysms of 
cough, of dry harsh and explosive character used 
to occur often during night. Bronchial spasm 
frequently accompanied the paroxysm. Typical 
asthmatic attacks were complained of in 20 
cases. Expectoration when present was. thick, 
viscid and mucoid. Only six cases had cojoious 
sputum. Seventy-two cases had breathlessness 
on exertion as one of the main symptoms. All 
the cases in this group were afebrile at the time 
of admission to hospital. In nine patients, how- 
ever, cough had developed for the first time 
during a previous malarial attack. 

Acute type . — Eight cases come under this 
category. The onset was sudden with high 
fever and cough. Two had been treated as 
clinical malaria,. In three, parasites were 
actually found. The remaining three had been 
treated as broncho-pneumonia previously. All 
these cases were running a temperature varying 
from 99 to 102 when admitted to this hospital. 
In four cases, malaria was definitely co-existing 
at the time of admission. Cough, breathless- 
ness, bronchial spasm, and extreme lassitude 
were the chief symptoms in these cases. 
Expectoration was very scanty. The course 
apparently seemed to be self-limiting as the 
symptoms cleared up within 2 to 4 weeks after 
admission without any specific treatment. Only 
in two cases of this type was one injection of 
N.A.B. given. 

Physical signs were few in both the groups. 
When bronchial spasm was present, rhonchi could 
be heard. Otherwise a few sticky rales more 
marked at the bases were all that could be 
detected in the majority of cases. Long-stand- 
ing cases with asthmatic attacks and copious 
expectoration showed hyper-resonance sugges- 
tive of emphysema and coarse rales. Slight 
tachycardia was a constant finding. The pulse 
rate varied from 80 to 100. Enlargement of 
the spleen was not present as a rule except in 
those with previous history of malaria. 

Investigations . Blood showed absolute eosino- 
philosis. Eosinophile percentages varied from 
15 to 80. Total W.B.C. count gave invariably 
high figures ranging from 10 to 50 thousand. 
Six cases in which bone marrow examination by 
sternal puncture was done showed the same high 
eosmophilia. Clumps of eosinophiles could be 


seen in the sputum as well. No immature cells 
were seen in the blood. 

Radiological appearances were essentially the 
same as those described by Weingarten. Dissem- 
mated shadows each of the size of a split ped, 
occurring equally in both lung fields was the 
constant finding. I agree with him that the 
distribution of the shadows suggest a broncho- 
genic dissemination. I had however two cases 
in which the shadows were distributed so 
uniformly as to suggest a hematological spread 
simulating miliary tuberculosis. 

Cold agglutination . — Turner et al. (1943) 
reported on cold agglutination in atypical pneu- 
monia; this induced the writer to test the sera 
of patients suffering from pulmonary eosino- 
philosis for the same reaction. It was a surprise 
to find consistently high titre values. The 
results in the first 61 cases have already been 
published in the Lancet (Viswanathan and 
Natarajan, 1945). 

Unusual features . — Two patients had general- 
ized enlargement of lymphatic glands along with 
pulmonary symptoms. There was no history 
of syphilis nor was the Wassermann positive. 
Pleurisy with effusion occurred in another patient 
while he was under investigation. Eosinophiles 
in large numbers were found in the pleural fluid. 
Haemoptysis was present in three cases. Four 
patients complained of palpitation and pre- 
cordial pain on the basis of which a provisional 
diagnosis of effort syndrome had been made. 
All these atypical symptoms disappeared 
during the course of treatment. 

Diagnosis . — A history of cough with or with- 
out fever, breathlessness on exertion andjor 
asthmatic attacks, an eosinophile count of 
over 20 per cent coupled with a high white 
cell count, and the radiographic appearance of 
diffuse mottling in the lungs, are the data on 
which a diagnosis of pulmonary eosinophilosis 
is made. As the characteristic x-ray findings 
are seen only during the active phase, a nega- 
tive x-ray does not rule out . the diagnosis. 

After even the first injection of arsenicals the 
eosinophile count shows a sharp rise. In a. few 
cases the count was less than 20 per cent. In 
them an initial marked rise in the eosinophiles 
after an injection of N.A.B. was taken as 
diagnostic evidence. Eosinophile and total 
counts done _ in 15 cases of syphilis before 
and after injections of N.A.B. showed no 
appreciable alteration. We had a few doubt- 
ful cases with eosinophiles varying from 10 to 

?? rfrfn ce ™ ancJ wJlite eel1 counts from 9.000 to 
14,000 The very first injection of N.A.B. 
brought the counts nearly to normal; but the 
signs and symptoms of bronchitis still persisted, 
lhe diagnosis of eosinophilosis therefore was 

Z\hfV n t l!° Se , C T S - In true eosi nophilosis 
on the other hand the initial sharp rise in the 

counts persisted for some days after the treat- 

fSt rV tai ? d ’ but there was marked and 
eaily amelioration of the symptoms. All other 
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any of the categories. A high absolute eosino- 
philia, which persists as long as the. symptoms 
last, is not seen in any other condition. The 
presence of increased eosinophiles not only in 
the peripheral blood but also in the bone marrow, 
the finding of clumps of eosinophile cells in the 
sputum, the frequency of bronchial spasms, and 
paroxysmal cough, suggest very strongly a 
general body response. The nature of the 
factor that brings about this response is unknown. 
Some writers are of opinion that it is an allergic 
manifestation. The presence of bronchial spasms 
in a number of cases is in its favour. The 
presence however of general constitutional 
symptoms like fever and loss of weight, and 
local symptoms like cough and breathlessness 
and the constant finding of persistent absolute 
eosinophilosis point towards an infective process. 
.Carter et al. (1944) found mites in 17 cases 
out of 28 who were suffering from chronic 
respiratory troubles. In three cases they found 
leucocytosis and high eosinophilia in the blood. 
If only they had found eosinophilosis in all the 
cases in which they found mites in the sputum 
it could have formed a satisfactory evidence for 
the causation of pulmonary eosinophilosis. We 
searched for mites in six cases adopting 
the technique described by Carter, but our 
attempts were not successful. Unless and until 
more extensive investigation is made, one cannot 
pass any opinion on this interesting finding. 

The high titre cold agglutination which we 
found in 90 per cent of the cases brings the condi- 
tion in a line with atypical pneumonia. The 
diffuse mottled shadows seen in the x-ray are 
perhaps due to miliary broncho-pneumonia 
infiltrations. Is it possible that pulmonary 
eosinophilosis also is a virus infection ? 

Name .— Paucity of accurate knowledge of the 
condition is the reason for multiplicity of names 
by which it is called even within the short 
period of its recognition. To the names like 
pseudo-tuberculosis, tropical eosinophilia, eosi- 
nophilic lung, and Weingarten’s eosinophilia, 
tlie writer has ventured to add another, namely 
pulmonary eosinophilosis. If it is to be called 


Pulmonary eosinophilosis 


Case 

number 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


Cold 

agglutina- 

Eosinophiles, 

tion, titre 

per cent 

1 

: 256 

25 

1 

: 256 

32 ~ 

1 

: 1,024 

S6 

1 

: 512 

56 

1 

: 512 

SS 

1 

: 32 

l 25 . 

1 

: 1,024 

30 ! 

1 

: 8 

50 i 

1 

: 64 

23 i 

1 

: 1,021 

68 

1 

: 512 

24 

1 

••1,024 

57 

1 

: 256 i 

23 


Total white 
cell count 


15.000 

22.000 
30,500 

15.000 

42.000 

15.000 

23.000 

14.000 

24.000 

34.000 

25.000 

22.000 
15,000 


Pulmonary eosinophilosis — concld. 


Case 

number 

Cold 

agglutina- 
tion, titre 

Eosinophiles, 
per cent 

Total white 
cell count 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 ' 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 . 

69 ! 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 ; 

85 

1 : 32 

Neg. 

1 : 16 

1 : 128 

1 : 128 
Neg. 

1 : 1,024 

1 : '512 

1 : 64 

1 : 16 
Neg. 

1 : 64 

1 -.1,024 

1 : 1,024 

1 : 1,025 

1 : 64 

1 : 64 

1 : 128 

1 : 4 

1 : 128 

1 : 512 

1 : 256 

1 : 8 

1 : 64 

Neg. 

1 : 64 

1 : 64 

1 : 64 

1 : 64 

1 : 128 
Neg. 
Neg. 

1 : 64 

1 : 8 

1 : 16 

1 : 128 

1 : 2,048 
Neg. 

1 : 16 

1 : 1,024 

1 : 512 

1 : 256 
i 1 : 1,024 . 
1 : 64 1 

1 : 512 

1 : 64 

1 : 1,024 

1 : 16 
Not done 
Not done 
Not done 
Not done 
Not done 

1 : 64 

1 : 129 
Neg. 

1 : 512 
Neg. 

1 : 512 

1 : 32 

1 : 256 

1 : 64 

1 : 512 

1 : 64 

Neg. 

1 : 128 

1 : 64 

1 : 1,024 

1 : 512 

1 : 1,024 

1 ■- 256 

I : 2,048 

25 

73 

22 

19 

44 

25 

62 

62 

22 

20 

36 

42 

20 

30 

44 

58 

22 

35 

20 

55 

52 

68 

22 

28 

60 

68 

30 

28 

25 

48 

44 

54 

83 

30 

45 

27 

69 

59 

78 

50 

22 

23 

32 

37 

54 

17 

69 

32 

59 

26 i 
64 

15 i 

25 j 

45 i 

28 

21 ; 

19 l 

41 ! 

16 j 

35 j 

11 l 

58 

61 

iz 1 

13 

18 

17 

16 

31 

20 

14 

64 

21,000 

19,000 

16,000 

25.000 

18.000 

17.000 

35.000 

45.000 

14.000 

15.000 
13,500 

25.000 

22.000 
28,000 

50.000 

12.000 

15.000 
14,800 

17.000 

25.000 

32.000 

19.000 

17.000 

21.000 

17.000 

32.000 

14.000 

23.000 

20.000 

32.000 

14.000 

11.000 

56.000 

15.000 

17.000 

21.000 

32.000 

17.000 

25.000 

32.000 

17.000 

21.000 

31.000 

22,000 

25.000 

14.000 

24.000 

22.000 

34.000 

21.000 

32.000 

19.000 

15.000 
18,600 
16,600 
17,300 

81.000 

24.000 

15.400 

8200 

18,800 

36,600 

44.400 

22.000 
18,000 

14.000 

12.000 
21,000 

14.000 

11.000 

8,500 

34,000 

— _____ 
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incubate at 37°C. for half an hour; read for haemolysis. 
The strongest dilution of the antigen permitting a com- 
plete haemolysis corresponds to the anticomplementary 
activity short of 1 MHD of complement, and this is 
the dilution of the antigen to be used in the test 

P This dilution is then tested for haemolytic activity 
by incubating 0.75 c.c. of this dilution with 0.25 c.c. 
of sensitized cell suspension. The antigen is usually 
found to be non-hscmolytic. 

The power of fixation of the antigen is tested by 
putting up comparative tests with a series of known 
sera using a known antigen and the new antigen. 

Supposing that 1/60 is the working dilution arrived 
at by titration, in order to make up the dilution needed 
for the test proper, a total of 12 c.c. of saline will 
be required for the residue left after evaporation of 
0.1 c.c. of the benzolic solution. 

The titration of the antigen is not repeated daily, 
but the method of titration of the complement and 
the putting up of an antigen control during the test 
proper, serves to check the correctness of the antigen 
titre. 


Add sensitized sheep 
incubate at 37 °C. for 
lysis. 


cells 0.25 c.c. to each tube, mix; 
half an hour. Read for hsemo- 


The following general controls are put up 
along with the test proper . Al 

1. Antigen control: 0.25 c.c. of each of the 
following : antigen dilution, 1/25 dilution of 
negative serum, 1 MHD of complement. 

2. Negative serum control : same as 1 but 
2 MHD of complement is used. 

3. Positive serum control : a known positive 
serum put up as in the test proper. 

4. Cell suspension control : 0.25 c.c. of cell 
suspension put up with 0.75 c.c. of normal 
saline. 


The method of recording the results of the test 

The degree in inhibition of haemolysis in the 
different tubes is read as follows : — 


2. Titration oj the complement.— I : 10 dilution of 
the complement in normal ealine is first prepared. 
From this 1/20, 1/30, 1/40, 1/50, . . . 1/120 dilutions 
are made. Two rows of tubes are set up on a rack to 
correspond to these dilutions of the complement. Two 
tubes, one behind the other, correspond to each dilution. 
In the tubes of the first row are placed 0.25 c.c. of the 
corresponding complement dilution and 0.5 c.c. of 
normal saline. In the tubes of the back row are put 
0.25 c.c. each of the corresponding complement dilution, 
1/25 dilution of inactivated negative serum, and the 
working dilution of the antigen. The tubes are kept 
at room temperature for half an hour, then incubated 
at 37°C. for half an hour. Then 0.25 c.c. of sensitized 
sheep cells is added to each tube and these are 
incubated at 37 °C. for half an hour, after which the 
minimum haemolytic dose (MHD) of the complement 
is read. This is taken as the highest dilution at which 
there is complete lysis of the sheep cells. The tubes in 
the two rows usually show a similar degree of lysis. It 
there is a disagreement in the titre as indicated in the 
two rows, this is usually due to the defect in the antigen 
dilution, and can be rectified by again titrating the 
antigen against 1 MHD of complement in the presence 
of 1/25 dilution of a negative serum, and .using the 
antigen in the new working dilution thus obtained. 

3. The test proper . — The serum to be tested is 
inactivated to destroy the complement by heating to 
55°C. for half an hour in a water bath. 1 ; 25 dilution 
is prepared by mixing 0.1 c.c. of serum with 2.4 c.c. 
of normal saline. 

The antigen dilution is made up as described previ- 
ously {vide supra). 

Two strengths of complement dilution are made so 
as to contain 2 MHD and 5 MHD in a volume. 
Suppose 1 : SO is the titre (MHD) of the complement, 
* s °k*fcon of the complement will contain 

2 MHD and alt 16 solution 5 MHD in a volume. 

1 Jiree tubes, placed one behind the other, are required 
for testing each serum; the first tube is for serum 
control with 2 MHD of complement, the second and 
f for the test with the antigen and 2 and 
o MUD of complement respectively. 


An ensemble 

Tube 1. Serum 1/25 dilution 0.25 c.c. + norma 
saline 0.25 c.c. + 2 MHD complement ir 
0.25 c.c. 

Tube 2. Serum 1/25 dilution 0.25 c.c. 4- anticer 
dilution 0.25 c.c. -{- 2 MHD complement it 

U.ZO C.C. 

dilution 
c.c. + 5 


Tube 3. Serum 1/25 
dilution 0.25 
0.25 c.c. 

Mix, leave at room temperature for half an hnn 
ticn m an incubator at 37°C. for half an hour! 


tvttjtV 0 ' an % eI 

MHD complement ii 


Complete inhibition of lysis 
A trace of lysis 
More than a trace of fysis 
Almost complete lysis 
Complete lysis 


+ positive. 
^ | doubtful. 

“ | negative. 


A trace of lysis is detected by leaving the 
tube in a refrigerator overnight to allow the 
cells to settle down to the bottom of the tube. 

The control tubes 1 and 2 should show com- 
plete lysis ; the positive serum control should 
show no lysis with 2 and 5 MHD complement ; 
the cell suspension tube should show no lysis. 

Any serum that shows any inhibition of lysis 
in the serum control tube is to be regarded as 
anticomplementarv ; the other tubes are of no 
value; no opinion as to fixation of the comple- 
ment by this serum in the presence of antigen 
can be given. 

With complete lysis in the serum control 
tube, complete inhibition of lysis with 2 MHD 
of complement along with complete or almost 
complete inhibition (?T) with 5 MHD i s 
reported as 'strongly positive’; complete inhi- 
Mtion of lysis with 2 MHD, with partial or ho 
inhibition with 5 MHD, is reported as 
positive’; a trace of lysis or partial lysis with 

atWW With P artial or no inhibition with 5 
MHD, is reported as ‘ doubtful ’; and complete 
or almost complete lysis with 2 MHD comple- 
ment as ‘ negative 1 


^ v v 

P° in ted out in the previous publicati 
the subject of complement- fixation test 
kala-azar by the writer, in the absence of se\ 
(lepromatous) leprosy and post-kala-azar c 
nal leishmaniasis a positive or strongly p ( 

kdaSar^Tf^^l *** is indic ^ve 
Kaia-azar. It should be borne in mind In 

ZLS at “ Tel 7 , sma !> proportion of eltoio" 
• ' 10US cases of chronic pulmonary tubercuh 

drawbaclT tLTThi ™ s ! s not a seri 

uiav pack, the doubtful reaction is reeari 

ssssmsss* 
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causes of eosinophilia were excluded by thorough 
examination. 

. Examination of blood smears is a routine 
investigation done in all medical cases admitted 
to army medical units in the tropics, and in a 
thick drop, it is very easy to find out whether 
there is increase in eosinophiles or not. Sixteen 
cases in the series were detected during the 
course of routine blood examination for malaria. 

Treatment . — Intravenous N.A.B. was given 
in all cases. After an initial dose of 0.15 
gramme, 0.3 gramme was given subsequently 
every 5 days. The injections were stopped 
when the symptoms completely disappeared. A 
complete course consisted of eight injections. 
It was found necessary to repeat the course of 
treatment in three cases before they became 
symptom free. 

Oral administration of carbarsone was tried in 
two cases without success. The one case in 
which penicillin was tried did not respond. 
Subsequent arsenic injections cleared up the 
symptoms in all the three. Adrenalin injec- 
tions- controlled bronchial spasms when present. 
But the3'' seemed to have no influence either on 
the blood picture or on any of the other 
symptoms. In one of the acute cases however 
the condition cleared up remarkably after a 
few adrenalin injections given to control 
bronchial spasm. Perhaps the symptoms would 
have cleared up in any case, as the acute type 
appeared to be rapidly self-limiting. 

Prognosis . — Cases seen by the writer in civil 
practice and those reported by Frimodt- 
M oiler took several months to recover as 
they were not treated on any special lines. With 
arsenical injections, however, the improvement 
is rapid and certain. Three cases relapsed. One 
had treatment for the same trouble in one of 
the hospitals in Poona. He and one of the 
remaining who was admitted to this hospital 
after two months were cured by further courses 
of N.A.B. But the third who had relapse is a 
medical officer of this unit. He is at present 
having a recrudescence of the trouble though 
of a much milder degree and is still under 
observation. His case report is given below : — 


Case report 


Captain D. belongs to South India. He arrived in 
East Bengal in September 1943. Started cough in 
November — after a fortnight began to have breathless- 
ness on exertion and nocturnal wheezing. Had very 
little expectoration. Symptomatic treatment gave no 
relief. X-ray of lungs showed fine diffuse mottling. 
White cell count was 21,400. Differential count : 
polymorphs— 38 per cent, lymphocytes— S per cent, 
large mononuclears — 0.0 per cent, eosinophils — 54 per 
cent. 


Started on N.A.B. injections on 25th February, 1944. 
29th February, 1944. Total white cell count— 16250. 
Differential count : polymorphs— 22 per cent, lympho- 
cytes— 26 per cent, large mononuclears— 1 per cent, 
eosinophils— 51 per_ cent. 

Had eight injections of 0.3 N-AJ3. each. 

On 16th March. Eosinophile count ms 14 per cent. 
In April condition was much better. Had no breath- 
lessness and no wheezing. In May after the first rams, 
cough started again. The attack was much nulde . 


2rth May, 1944. Total white cell count— 15,000. 
Differential count : polymorphs— 58 per cent, lympho- 
cytes— 31 per cent, large mononuclears— 1 per cent, 
eosinophils — 10 per cent. 

In August 1944 cough was worse. On 12th August, 
1944. Total white cell count— 19,000. Differential 
count : polymorphs— 20 per cent, lymphocytes— 20 per 
cent, eosinophils— 60 per cent. 

Had second course of N.AJI. eight injections. 

23rd August, 1944. Cold agglutination — negative. 

4th September, 1944. Total white cell count— 10,000. 
Differential count : polymorphs— 26 per cent, lympho- 
cytes— 28 per cent, eosinophils — 46 per cent. 

18th September, 1944. Total white cell count— 12,600. 
Differential count : polymorphs— 22 per cent, lympho- 
cytes— 33 per cent, large mononuclears— 1 per cent, 
eosinophils — 44 per cent. 

November 1944. The cough still persists. Becomes 
worse during the rains. But much milder than the 
attacks in 1943. Cough does not prevent him from 
performing his duties satisfactorily. 

From the army standpoint, it is worthy of 
note that almost all the patients who suffered 
from pulmonary eosinophilosis were returned 
back to duty in 6 to 10 weeks after commence- 
ment of treatment. If the correct diagnosis had 
not been made, they would have been evacuated 
to rear base hospitals as bronchitis or asthma 
for reeategoiization or invaliding. 

Discussion . — The literature of the subject is 
very limited. Cases have been observed only for 
just over a decade. All of them, barring the one 
reported by Parson Smith from the Middle East, 
were seen only in India even though the incidence 
was not confined to any particular race or caste. 
Frimodt-Moller and Barton (1940) were the 
first to publish a report on the cases seen by 
them. The writer has observed this condition 
from 1936. A series of 81 cases were described 
in detail by Weingarten (1943) under the 
title ‘ Tropical Eosinophilia Simeons (1943) 
recorded 35 cases covering a period of nine 
years. Treu (1943) reported two cases success- 
fully treated with neoarsphenamine injections. 
Emerson’s (1944) one patient had just returned 
to America after a stay of 4£ years in India. 
Chaudhuri (1943) has clearly reviewed the 
present position concerning our knowledge on 
the subject, incorporating a report of his 
own case. One more case was reported by 
Chakravarty and Roy (1943). Treu (1944) has 
again reported six cases showing atypical 
features. 

Transient increase of eosinophiles in the blood 
up to 20 per cent has been noticed in helminthic 
infections, like ankylostomiasis, hydatid disease, 
trichiniasis and filariasis. It is also common in 
certain skin diseases. In eosinophile leuktemia 
there is very high absolute eosinophilosis with 
predominance of immature cells. In the condi- 
tion called Loeffler’s syndrome, there is transient 
high leucocytosis with increase of eosinophiles 
and mottled shadows in the radiograph of the 
lungs. It is probably due to infestation of the 
lung with helminthic larvre. Besides these, 
eosinophilia of unknown origin without any 
disability or disease have also been noticed m 
certain individuals. The clinical condition now 
under discussion, however,- does not conform to 
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any of the categories. A high absolute eosino- 
philia, which persists as long as the symptoms 
last, is not seen in any other condition. The 
presence of increased eosinophiles not only in 
the peripheral blood but also in the bone marrow, 
the finding of clumps of eosinophile cells in the 
sputum, the frequency of bronchial spasms, and 
paroxysmal cough, suggest very strongly a 
general body response. The nature of the 
factor that brings about this response is unknown. 
Some writers are of opinion that it is an allergic 
manifestation. The presence of bronchial spasms 
in a number of cases is in its favour. The 
presence however of general constitutional 
symptoms like fever and loss of weight, and 
local symptoms like cough and breathlessness 
and the constant finding of persistent absolute 
eosinophilosis point towards an infective process. 
.Carter et al. (1944) found mites in 17 cases 
out of 28 who were suffering from chronic 
respiratory troubles. In three cases they found 
leucocytosis and high eosinophilia in the blood. 
If only they had found eosinophilosis in all the 
cases in which they found mites in the sputum 
it could have formed a satisfactory evidence for 
the causation of pulmonary eosinophilosis. We 
searched for mites in six cases adopting 
the technique described by Carter, but our 
attempts were not successful. Unless and until 
more extensive investigation is made, one cannot 
pass any opinion on this interesting finding. 

The high titre cold agglutination which we 
found in 90 per cent of the cases brings the condi- 
tion in a line with atypical pneumonia. The 
diffuse mottled , shadows seen in the rr-ray are 
perhaps^ due to miliary broncho-pneumonia 
infiltrations. Is it possible that pulmonary 
eosinophilosis also is a virus infection ? 

Name . — Paucity of accurate knowledge of the 
condition is the reason for multiplicity of names 
bj r . which it is called even within the short 
period of its recognition. To the names like 
pseudo-tuberculosis, tropical eosinophilia, eosi- 
nophilic lung, and Weingarten’s eosinophilia, 
the writer has ventured to add another, namely 
pulmonary eosinophilosis. If it is to be called 


Case 

number 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 


Pulmonary eosinophilosis 


Cold 

agglutina- 
tion, litre 

Eosinophiles, 
per cent 

Total white 
cell count 

1 : 256 

1 : 256 

1 : 1,024 

1 : 512 

1 : 512 

1 : 32 

1 : 1,024 

1 : 8 

1 : 64 

1 : 1,024 

1 : 512 

1 : 1,024 

1 : 256 

25 

32 - 

S6 

56 

88 

25 

30 

50 

23 

68 

24 

57 

23 

i 

15.000 

22.000 
30,500 

15.000 

42.000 
[ 15,000 

23.000 

14.000 

24.000 

34.000 

25.000 

22.000 
15,000 
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number 


14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 


Pulmonary eosinophilosis — concld. 


Cold 

agglutina- 
tion, titre 


1 : 32 

Neg. 

1 : 16 
1 : 128 
1 : 128 
Ncg. 

1 : 1,024 
1 : '512 
1 : 64 

1 : 16 
Neg. 

1 : 64 

1 : 1,024 
1 : 1,024 
1 : 1,025 
1 : 64 

1 : 64 

1 : 128 
1 : 4 

1 : 128 
1 : 512 
1 : 256 
1 : 8 
1 : 64 

Neg. 

1 : 64 

1 : 64 

1 : 64 

1 : 64 

1 : 128 
Neg. 
Neg. 

1 : 64 

1 : 8 
1 : 16 
1 : 128 
1 : 2,048 
Neg. 

1 : 16 
1 : 1,024 
1 : 512 
1 : 256 
1 : 1,024 
1 : 64 

1 : 512 
1 : 64 

1 : 1,024 
1 : 16 
Not done 
Not done 
Not done 
Not done 
Not done 
1 : 64 

, 1 : 129 

i Neg. 

1 : 512 
Neg. 

1 : 512 
1 : 32 

1 : 256 
1 : 64 

1 : 512 
1 : 64 

„ Neg. 

1 : 128 
1 : 64 

1 : 1,024 
1 : 512 
1 : 1,024 ! 
I 1 : 256 
1 1 : 2,048 I 


Eosinophiles, 
per cent 


Total white 
cell count 


25 

73 

22 

19 
44 
25 
62 
62 
22 

20 
36 
42 
20 
30 
44 

58 
22 
35 
20 
55 
52 
68 
22 
28 
60 
68 
30 
28 

25 
48 

44 
54 
83 
30 

45 

27 
69 

59 
78 
50 
22 
23 
32 
37 
54 
17 
69 
32 
59 

26 
64 
15 
25 
45 

28 


41 

16 

35 

11 

58 

61 

17 

13 

18 
17 
16 
31 
20 

14 
64 


21,000 

19.000 

16.000 

25.000 

18.000 

17.000 

35.000 

45.000 

14.000 

15.000 
13,500 

25.000 

22.000 

28,000 

50.000 

12.000 

15.000 
14,800 

17.000 

25.000 

32.000 

19.000 

17.000 

21.000 

17.000 

32.000 

14.000 

23.000 

20.000 

32.000 

14.000 

11.000 

56.000 

15.000 

17.000 

21.000 

32.000 

17.000 

25.000 

32.000 

17.000 

21.000 

31.000 

22.000 

25.000 

14.000 

24.000 

22.000 

34.000 

21.000 

32.000 

19.000 

15.000 
18,600 
16,600 
17,300 

81.000 

24.000 

15.400 

8,200 

18,800 

36,600 

44.400 

22.000 
18,000 

14.000 

12.000 
21,000 

14.000 

11.000 

8,500 

34,000 
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after any one’s name) Erimoclt-Moller deserves 
the credit as he was the first to publish a 
report on the condition. As it has been 
bbsferved independently by several medical men, 
impersonal nomenclature will be most appropri- 
ate and adequate, 

Summary 

1. Symptomatology in 85 cases of pulmonary 
eosinophilosis is reviewed. 

2. The acute and the chronic types are 
described. 

3. The constant finding of liigh-titre cold 
agglutination is reported. 

4. A short review of the available literature 
on the condition, and a discussion on the aetio- 
logy, arc given. 

5. That it is due to an infection, probably a 
virus, is also suggested. 

My thanks are due to D.M.S. (India) for allowing 
me to publish the paper, to Colonel M. A. Jaferey for 
permitting me to study the cases and to Captain B, 
Natarajan for helping me in the investigation of cold 
agglutination. 
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COMPLEMENT-FIXATION TEST WITH 
WITEBSKY, KLINGENSTEIN, KUHN 
; (WKK) OR SIMILAR ANTIGENS : 

AMODIFIED TECHNIQUE 

By P. C. SEN GUPTA, m.b. (Cal.) 

Qfficer-in-charge, Kala-azar Research Department, 
Calcutta School of Tropical Medicine 

A technique of a complement-fixation test 
for kala-azar with WKK antigen was described 
by Greval, Sen Gupta and Napier in 1939. 
The value of this test in the diagnosis of kala- 
azar has been assessed in the subsequent pub- 
lications by the writer (Sen Gupta, 1943, 1944) . 
In the course of his investigations on the com- 
plement-fixation test for kala-azar using anti- 
gens prepared from the so-called leprosy 
bacilli of Kedrowslcy and of Lleras, according 
to the WKK method, during the last two years, 
the writer has felt that certain alterations in 


the technique were advisable in order to obtain 
the best results with these antigens. 

In the technique described by Greval, Sen 
Gupta and Napier, the maximum amount of 
antigen not interfering with 1 MHD of com- 
plement was determined by titration and this 
was used in the test proper. 

One volume of each of the gradually increasing 
dilutions, 1 : 10, 1 : 20, 1 : 30, etc., was titrated for 
anticomplementary activity by mixing with 1 MHD 
of complement in a volume and one volume of normal 
saline, and after proper incubation the presence of free 
complement was detected by adding one volume of 
sensitized cells and incubating for half an hour. 

In the course of investigations it was found 
that tlie anticomplementary titre of the antigen 
was markedly different if instead of one volume 
of saline one volume of 1 : 25 dilution of a known 
inactivated non-anticomplementary negative, 
serum was used during the titration of the anti-* 
gen. The titre was very much lower when the 
titration was carried out in the presence of 
1|25 dilution of the serum in the amount that 
is present during the test proper. Also the 
titre was higher in the presence of volume of 
serum in 1/100 dilution, and highest in the 
absence of any serum. The amount of anti- 
gen and complement free to react was different 
in the two dilutions of serum used in the test 
proper, and some slight irregularity was seen 
in some of the results obtained. 

It was therefore decided to titrate the anti- 
gen for anticomplementary titre in the presence 
of 1/25 dilution of a 1 negative ’ serum, to use 
only 1/25 dilution of the serum in the test 
proper (this ensures ‘ specificity * for kala- 
azar), and to modify the method of titration of 
the complement. To bring out the differences 
in the degrees of complement fixation it was 
decided to use the standard method of using 
two strengths of complement as in the Wasser- 
mann test. The sensitized sheep-cell suspen- 
sion was prepared in accordance with the 
requirements of Wassermann test, method no. 

4 of Medical Research Committee (1918) with 
the exception that the sheep-cell suspension was 
standardized according to a method described 
by Greval et al. (1930). 

The technique that has thus been evolved 
has been tried in a large series of cases and 
has been found to be quite satisfactory. A 
brief description of the technique is given 
below : — 

1 . Titration of the antigen. — 0.1 c.c. of the benzolic 
solution of the antigen is taken up with a 1 c.c. pipette 
and spread on a glass mortar and allowed to dry 
completely. 0.2 c.c. of normal saline is then added to 
the residue in the mortar and a suspension is made 
by trituration. This forms the starting point for 
making the dilutions 1/10, 1/20 upwards. 

In a series of test tubes labelled to show the dilutions, 
1/20, 1/30, 1/40, etc, up to 1/90, put 0.25 c.c. of the 
corresponding antigen dilution, 0.25 c.c. of 1/25 dilution 
of an inactivated negative serum, and 025 c.c. of 
complement dilution containing 1 MHD. Mlx by 
gently shaking the tubes. Keep at room temperature 
for half an hour, then at 37°C. for half an hour. 
Add 025 c.c. of sensitized cells to each tube, mix, 


Aug., 1945] A MODIFIED COMPLEMENT-FIXATION TEST : SEN GUPTA 


incubate at 37 °C. for half an hour; read for haemolysis. 
The strongest dilution of the antigen permitting a com- 
plete haemolysis corresponds to the anticomplementary 
activity short of 1 MHD of complement, and this is 
the dilution of the antigen to be used in the test 

PF This’ dilution is then tested for haemolytic activity 
by incubating 0.75 c.c. of this dilution with 0.25 c.c. 
of sensitized cell suspension. The antigen is usually 
found to be non-heemolytic. 

The power of fixation of the antigen is tested b} r 
putting up comparative tests with a series of known 
sera using a known antigen and the new antigen. 

Supposing that 1/60 is the working dilution arrived 
at by titration, in order to make up the dilution needed 
for the test proper, a total of 12 c.c. of saline will 
be required for the residue left after evaporation of 
0.1 c.c. of the benzolic solution. 

The titration of the antigen is not repeated daily, 
but the method of titration of the complement and 
the putting up of an antigen control during the test 
proper, serves to check the correctness of the antigen 
titre. 


Add sensitized sheep cells 0.25 c.c. to each tube, mix , 
incubate at 37°C. for half an hour. Read for haemo- 


Ivsis. 


The following general controls are put up 
along with the test proper : — 

1. Antigen control: 0.25 c.c. of each ol the 
following : antigen dilution, 1/25 dilution of 
negative serum, 1 MHD of complement. 

2. Negative serum control : same as 1 but 
2 MHD of complement is used. 

3. Positive serum control : a known positive 
serum put up as in the test proper. 

4. Cell suspension control : 0.25 c.c. of cell 
suspension put up with 0.75 c.c. of normal 
saline. 


The method of recording the results of the test 

The degree in inhibition of haemolysis in the 
different tubes is read as follows : — • 


2. Titration oj the complement . — 1 : 10 dilution of 
the complement in normal saline is first prepared. 
From this 1/20, 1/30, 1/40, 1/50, . . . 1/120 dilutions 
are made. Two rows of tubes are set up on a rack to 
correspond to these dilutions of the complement. Two 
tubes, one behind the other, correspond to each dilution. 
In the tubes of the first row are placed 0.25 c.c. of the 
corresponding complement - dilution and 0.5 c.c. of 
normal saline. In the tubes of the back row are put 
0.25 c.c. each of the corresponding complement dilution, 
1/25 dilution of inactivated negative serum, and the 
working dilution of the antigen. The tubes are kept 
at room temperature for half an hour, then incubated 
at 37 °C, for half an hour. Then 0.25 c.c. of sensitized 
sheep cells is added to each tube and these are 
incubated at 37 °C. for half an hour, after which the 
minimum hsemolytic dose (MHD) of the complement 
is read. This is taken as the highest dilution at which 
there is complete lysis of the sheep cells. The tubes in 
the two rows usual!}' show a similar degree of lysis. If 
there is a disagreement in the titre as indicated in the 
two rows, this is usually due to the defect in the antigen 
dilution, and can be rectified by again titrating the 
antigen against 1 MHD of complement in the presence 
of 1/25 dilution of a negative serum, and .using the 
antigen in the new working dilution thus obtained. 

3. The lest proper .— The serum to be tested is 
inactivated to destroy the complement by heating to 
55°C. for half an hour in a water bath. 1 : 25 dilution 
is prepared by mixing 0.1 c.c. of serum with 2.4 c.c. 
of normal saline. 

The antigen dilution is made up as described previ- 
ously (vide supra). 

Two strengths of complement dilution are made so 
as to contain 2 MHD and 5 MHD in a volume. 
Suppose 1 : SO is the titre (MHD) of the complement, 
a -x t* ^ solution of the complement will contain 
2 MHD and a 1 : 16 solution 5 MHD in a volume. 

Three tubes, placed one behind the other, are required 
for testing each serum; the first tube is for serum 
control with 2 MHD of complement, the second and 

I*™? 1 , for the test with the antigen and 2 and 
5 MHD of complement respectively. 


Tube 1. Serum 1/25 
saline 0.25 c 
0.25 c.c. 

Tube 2. Serum 1/25 
dilution 0.25 
025 c.c. 

Tube 3. Serum 1/25 
dilution 025 
025 c.c. 

Mix, leave at room 
tlicn in an incubator at 


An ensemble 


dilution 0.25 c.c. + n 

:.c. + 2 MHD compleme 

dilution 025 c.c. + ai 

c.c. + 2 MHD compleme 

dilution 025 c.c. + ai 

c.c. -f* 5 MHD compleme 


o e i?R crature for ha\( an 
37 C. for half an hour. 


Complete inhibition of lysis 
A trace of lysis 
More than a trace of lysis 
Almost complete lysis 
Complete lysis 


+ positive. 
^ | doubtful. 

~ | negative. 


A trace of lysis is detected by leaving the 
tube in a refrigerator overnight to allow the 
cells to settle down to the bottom of the tube. 

The control tubes 1 and 2 should show com- 
plete lysis ; the positive serum control should 
show no lysis with 2 and 5 MHD complement ; 
the cell suspension tube should show no lysis. 

Any serum that shows any inhibition of lysis 
in the serum control tube is to be regarded as 
anticomplementarv ; the other tubes are of no 
value; no opinion as to fixation of the comple- 
ment by this serum in the presence of antigen 
can be given. 

Wth complete lysis in the serum control 
tube, complete inhibition of lysis with 2 MHD 
of complement along with complete or almost 
complete inhibition (?T) with 5 MHD is 
reported as ‘strongly positive'; complete inhi- 
bffion of lysis with 2 MHD, with partial or no 
inhibition with 5 MHD, is reported as 
’ ? trace of 1 y sis or Partial lysis with 
A/ruTT . 7 P artial or no inhibition with' 5 
1HD, is reported as * doubtful'; and complete 
or almost complete lysis with 2 MHD comnle- 
ment as f negative '. 1 


As pointed out m the previous publicath 
on the subject of complement-fixation test 

nlr^ aZai F by ^ h f writer > in the absence of sevi 
J leprosy and post-kala-azar d 

f. leishmaniasis, a positive or strongly do 

kSS?°Tf w ? h i? i l ^ is 

Kala azai. It should be borne in mind lm 
ever, that a very small proportion o“ clinica 
2i» cllro ," l ' ; P'^'wnavy tuberculo 

UtoV”a1“vertiSfc” th A '““f and 
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early eases. A negative reaction is obtained in 
only about 1 per cent of all untreated cases of 
kala-azar seen in Calcutta. 

The advantages of this technique 

This technique has the advantage that the 
antigen and the complement are titrated under 
the exact conditions that exist in the test 
proper. The titrations are carried out in such 
a way that there are exactly 2 and 5 MHD of 
complement free to react. The adoption of the 
serum dilution of 1 : 25 ensures ( specificity J of 
the test for kala-azar as in the previous tech- 
nique described by Greval, the writer and 
Napier. The use of two strengths of the com- 
plement in differentiating the degrees of posi- 
tive reaction is in line with the standard Bri- 
tish methods of the Wassermann test. Also, 
this technique is much less time-consuming than 
the previously, described method, because only 
one dilution of the serum has to be made. The 
amount of complement required is somewhat 
more. 

The writer is thankful to Dr. Dharmendra, officer-in- 
charge of the Leprosy Research Department, and to 
Mr. R. Bose, the chemist of the same department, for 
kindly preparing for him several batches of the antigens 
from the different acid-fast bacilli. 
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A CULTURE MEDIUM FROM GROUND- 
NUT MEAL 


By U. P. BASU 
A. N. SEN 


and 


S. SEN GUPTA 

{From the Bengal Immunity Research Laboratory , 
Calcutta) 


Acton et al (1932) used a vegetable medium 
from a green variety of mung dal ( Phaseohts 
mungo) for cultivation of the intestinal bacteria. 
Brewer (1943) suggested a mixture of soyabean 
and cotton seed or peanut meal for the prepa- 
ration of a general purpose media using sodium 
sulphide as an activator; the sodium sulphide 
would readily generate sulphuretted hydrogen 
which by lowering the pH of the medium facil- 
itates 1 enzymatic proteolysis. 


[Recently, Gottschall (1944) has noticed that during 
the digestion of meat, papain is activated by a sulph- 
livdryl group from the meat substrate and therefore 
no preliminary activation is required.] 


Groundnut is a good source of certain 
minerals and vitamin B complex (Pickett, 
1942) particularly nicotinic acid; the meal 
obtained after extraction of oil contains a high 
percentage of protein body rich in certain 
essential amino-acids such as argenine, histidine 
and, lysine (Basu, 1943) and it has been shown 
by Basu and Sen Gupta (1944) to. undergo 
peptonization under the influence of various 
proteolytic enzymes. It was therefore con- 
sidered that this meal might be used for pre- 
paring a medium for the cultivation of various 
organisms. The peptonization, however, is 
variable, but it can be easily increased by an 
activator. We have found sodium thiosulphate 
to serve this purpose quite well. The growth- 
promoting power of the medium might be 
further potentiated by the incorporation of a 
liver digest which is a good source of accessory 
growth factors. 

Experimental 

Groundnut meal . — The hydraulic-pressed 
cake of groundnut as available in the market 
was powdered in a pebble mill, passed through 
a 60-mesh sieve, dried and stored in a glass- 
stoppered bottle, special attention being paid 
to cleanliness in the whole process. The 
powder is fragrant and palatable, and consists 
of protein 49.6 per cent, ether extract 6.2 per 
cent, carbohydrate 22.08 per cent, fibre 5.6 per 
cent and ash 5.8 per cent. 

Preparation of the basal medium.— 150 gm. 
of the above meal powder containing 8.36 per 
cent nitrogen was taken in 1,500 c.cm. of water, 
and 200 c.cm. of Cole and Onslow trypsin 
extract was added and thoroughly shaken. The 
mixture was then incubated at 50 to 55°C. for 
four hours. It was filtered through a fine 
muslin cloth and the volume was made up to 
1,500 c.cm. and the pH adjusted to 7.8. Any pre- 
cipitate was filtered off and the clear filtrate 
was analysed for nitrogen content. The aver- 
age result of analysis from three experiments 
was 0.4 per cent, or 47.8 of the nitrogen con- 
tent of the meal. 

The oxidizable matter of the above broth 
was then determined by the usual permanga- 
nate method in terms of milligrams of oxygen 
required for 100 c.cm., and was found to be 1.3 
per cent (average). It was diluted with water 
to contain 0.75 per cent oxidizable matter. _ The 
final volume of broth obtained was 2.6 litres. 
The sodium chloride content of the broth was 
adjusted to 1.4 (cf. Scribner and Krueger, 
1937). 

Preparation of papain digest medium. — 6.0 
gm. of papain (Ceylon variety) and 3.0 gm. of 
sodium thiosulphate were mixed together and 
taken in about 100 c.cm. of water. . This sus- 
pension was added to a mixture containing 150.0 
gm. of meal powder in 1 litre of water. The 
volume was made up to 1,500 c.cm., and the pH 
adjusted to 6. The whole mixture was then in- 
cubated at 50 to 55 °C. for 4 hours. The digested 
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mixture was filtered off and the pH adjusted 
to 7.8. Any precipitate noticed was filtered 
off and the final clear filtrate was made up to 
the original volume (1,500 c.cm.). On analysis 
it was found to contain 0.75 per cent nitrogen, 

i.e. 90 per cent of the nitrogen content of the 
meal as compared with only 47.8 per cent with 
trypsin digestion. It was diluted to 3,000 c.cm. 
The oxidizable matter in this diluted medium 
was adjusted to 0.75 per cent as in the previous 
case by the addition of saline solution. This 
was then incorporated with 5 per cent as well 
as 10 per cent liver digest by volume prepared 
as follows : Beef liver was digested with 
papain according to the method described by 
Davis et al. (1943), and diluted to contain 
about 12 per cent solid and about 13.5 per cent 
nitrogen on the total solid content. 

The total yield of broth was 5.2 litres com- 
pared with 2.6 litres in the case of trypsin 
digestion. The strength of sodium chloride in 
the finished broth was adjusted to 1.4 per cent 
as before. It was then distributed in tubes 
and sterilized at 15 lbs. pressure for 25 minutes. 

In the preparation of solid medium, agar 
(2.5 per cent) was added to solidify the 
medium. This was also sterilized as above. 

Bacteriological tests 

(a) The growth-promoting power of the 
broths prepared and the usual meat papain 
digest medium as regards B. typhosus, B. para- 
typhosus A and B, B. dysenteries (Shiga and 
Flexner), B. coli, V. cholera , Staphylococcus 
albus and enterococcus was studied. The re- 
sults are as follows : — 


mations of the bacteriophage corpuscles were 
also satisfactory. 

Discussion 

Groundnut meal is available in sufficient 
quantity throughout the year in India. It is 
very cheap compared with meat the usual 
source of protein body for preparing culture 
media. The groundnut meal can be digested 
both by trypsin and papain, but in the former 
case only 47.8 per cent of nitrogen is extracted 
from the meal under our experimental condi- 
tions, whereas about 90 per cent extract is ob- 
tained when papain is activated by sodium 
thiosulphate; in the latter case, if the broth be 
enriched with a trace of liver extract, double 
the quantity of broth is obtained. 

Conclusions 

1. Groundnut meal may be used to prepare 
a culture medium by digesting . its protein 
matter with a proteolytic enzyme such as 
trypsin or papain. 

2. A better yield of broth from the meal 
may be obtained if activated papain is' used 
and the broth is enriched with a trace of liver 
extract. 

3. In the cultivation of intestinal bacteria 
and in bacteriophage work, this broth is found 
to give results as good as those given by meat 
papain digest. 

Acknowledgment 

The authors wish to express their sincere 
thanks to Mr. S. Sen for his help in this inves- 
tigation. 


Growth after 18 hours of 


Broth containing oxidizable 
matter 0.75 per cent, and 

pH adjusted to 7.8 i 

t 

Typhoid 

Paratyphoid A 

Paratyphoid B 

bi 

! - 
i. g 

«i i 

i 

i 

8 

CQ 

B. flexner 

8 

o 

""5 

8 

eo " 

O 

O 

o , 

o 

o 

S 

K * 

tv. 

1. Meat papain digest (control) .. ' 

2. Groundnut meal. Papain digest 

with 10 per cent liver digest. . 

3. Groundnut meal. Papain digest 

with 5 per cent liver digest. 

i i 

++ 

i 

j 

I 

1 ++ 

1 

[ 

! 1 

1 

i 

i 

i 

++ 

++ 

+ 


+ 

! 

to 

t 

\ 

+ 

'+ 

A ' Groundnut meal. Trypsin digest 

: + i 

i 

l 

| + 

+ 

+ 

zb 

+ 

I 

1 

* i 

+ 

, ±1 


T-1- — nair growth; -f = 
The colonics were larger and the number nf 

SSoT grater broth ”»• 3 ftaSTS. 0 ] 

... The growth of bacteriophage in broth 
no. i. I he quantitative and qualitative esti- 






references 


A C°i;,\^-’ A PA ^ Ic a ^’ Indian Med. Gaz 67, 61 
S - M. • • 

B.asu, U. ViJd Sen j nd f 1 K. Farmin 0> 4 < 451.” 
Gum, S. K. (1944)? Chem - Soc -> s 



400 


THE INDIAN MEDICAL GAZETTE 


[Atjg., 1945 


Brewer, J. H. (1943) .. J. Bacl., 46, 395. 

D ^vis, L. J., Davidson, Brit. Med. J., i, 655 . 

L. S. P., Riding, D., 
and Shaw, G. E. 

(1943). 

Gottschall, G. Y. (1944). Food Res., 9 , 6. 

Pickett, T. A. (1942) . . Georgia Agric. Exper. Sta., 
0 „ ■ \*\ Ciro, 128 , 10. 

Scribner, E. J., and J. Gen. Physiol, 21, 1. 
Krueger, A. P. (1937). 


GLASS-BLOWERS’ CATARACT 

By M. A. SHAH, m.b,, m.s., p.c.m.s. 

Sometime Medical Officer, Eye Out-patients Depart - 
ment, Mayo Hospital, Lahore 

(Dow Medical College, Hyderabad, Sind) 

It is well known that proteins coagulate 
when they are heated. The lens proteins are 
no exception to this rule. If an isolated lens 
is heated up to 65 °C., cataract appears due to 
coagulation of its proteins. This fact assumed 
clinical importance when some writers at the 
close of the last century and the beginning of 
the present noticed that cataract was more fre- 
quent in workers whose vocation required pro- 
longed exposure to intense heat, especially in 
those engaged in finishing heavy types of 
bottles. Robinson (1903) was led to the same 
conclusion after examining the records of 
cataract operations done in a glass bottle 
manufacturing district. He found that 25 per 
cent of the cases operated on for hard cataract 
were among the glass finishers. His further 
enquiry confirmed his suspicion that a peculiar 
type of cataract was very common in those 
who had to look at the fierce heat of a furnace 
(2,500 °F.) for at least sixty-six minutes a day, 
or five and a half hours a week. Although 
Snell (1907), after an investigation carried on 
somewhat similar lines, could not confirm this 
conclusion, Robinson (1907), after examining 
40 men engaged in making whisky bottles, pub- 
lished further evidence in support of his earlier 
view. He asserted that 10 per cent of those 
examined were found to be suffering from a 
peculiar type of cataract involving both eyes. 
The condition has since been recognized in tin- 
plate workers (Healy, 1921) and in chain- 
makers (Roberts, 1921). 

Although two-thirds of Robinson’s (1907) 
•cases were in those over 50 years of age, the 
consensus of opinion is, that the cataract comes 
on two co three decades before the senile 
variety. 

The cataract produced is in the posterior 
cortical layers of the lens, and in its early 
stage is limited to the pupillary region. At the 
commencement it is like cob-web in structure, 
and saucer-shaped, with a definite ‘ brass 9 colour 
when seen with oblique illumination. Its out- 
line is irregular. In some cases the superficial 
layers of the capsule are found to be separated 
and rolled upon themselves [Elsching (Clapp, 
1934)] like a tissue paper singed with heat. 


Its progress is variable. Sometimes it is slow 
(Robinson, 1907), sometimes fairly rapid, and 
within six months to two years the opacity is 
complete (Clapp, 1934). 'No effects on the lids 
and other parte of the eyes are noticed. 

The underlying biochemical changes in this 
peculiar cataract are not clear, and the opinions 
on the subject differ widely. Lowenstein and 
co-workers (Duke-Elder, 1938) believed that, 
due to an increased permeability of the lens 
capsule, the essential substances such as gluta- 
thione diffused away. Friedenwald (Duke- 
Elder, 1938) on the other hand, has published 
experimental results proving- the decreased per- 
meability of the lens capsule so that nutrition 
cannot get in nor waste products get out. 

The agent responsible for the production of 
glass-blowers’ cataract has been the subject of 
much discussion. According to Robinson 
(1907) this is due to prolonged exposure to in- 
tense heat, which causes slight separation of 
the lens fibres from the capsule. As this sepa- 
ration occurs first near the posterior pole, the 
opacity is also posterior cortical to start with. 
The equatorial region, being sheltered from the 
heat for a long time by the iris, suffers last. 
Arlt believed the cataract to be due to bright 
light, but Leber to constant evaporation on the 
surface of the cornea, and intense sweating. In 
Peter’s opinion the change in the aqueous con- 
sequent upon congestion in the vortex veins 
produced by the act of blowing had something 
to do with the development of this form of 
cataract. This view, however, was contested 
by Crammer (Duke-Elder, 1938) on the 
grounds that the cataract was usually unila- 
teral, and those engaged in other professions 
involving blowing did not get it. Crammer 
(Clapp, 1934) put forth the view that the con- 
dition was due to constant exposure to ultra- 
violet rays — a view already expressed by Fin- 
sen. He based his view on the fact that the 
coarse constituents of common bottle glass, viz 
sand, sodium carbonate and emery . (calcium 
carbonate and clay), produce limelight very 
rich in ultra-violet rays. 

In more recent times, two factors are held 
mainly responsible for the causation of this par- 
ticular variety of cataract : one, heat radiation 
and the other, infra-red .rays. Goldmann 
stated that the cataract was due to absorption 
of heat radiations by the iris, and the heat 
was then conducted to the lens ; the part of 
the lens not covered with the iris would remain 
clear. He showed that the iris of the rabbit 
absorbed about 98 per cent of the infra-red 
rays which thus became innocuous; and ex- 
plained that the cataract in the glass-blowers 
was caused by continued exposure to heat waves. 
Goldmann published further experiments to 
conclude that the heat radiation from the fur- 
nace raised the temperature behind the iris, 
which was responsible for cataract formation. 
He excluded the infra-red rays from the heat 
radiations by passing them through iodine 
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filters: Vogt in 1933 reiterated his opinion, 
first expressed in 1912, and confirmed by Meyer 
and others, that the cataract was not due to 
heat waves but to infra-red rays. 

The matter being still under more or less 
active discussion, and being likely to assume 
some importance in view of the rapid war indus- 
trialization, a series of experiments on rabbits 
were performed to find out, if possible, whether 
the cause of glass-blowers’ cataract was the 
heat radiations. The scope of this investigation 
was limited to an enquiry into the following- 
two points : — 

1. Can cataract be produced by applica- 
tions of moderate heat ? 

2. If it can be produced, does it conform to 
the type met with in glass-blowers ? 

For the purposes of applying heat, iodine 
filters were not used as it was felt that their 
use introduced an unnecessary source of error. 
Reliance was placed on the current conception 
that all bodies at certain temperatures emit 
infra-red rays (Beaumont, 1936), and that 
metallic bodies emit them in appreciable quan- 
tity only when heated to redness, or more 
especially when heated to dull red heat. For 
iron that temperature is 5 00° to 700° C. 
(Humphris, 1929). 

Experiments were performed on six rabbits 
kept under similar conditions. The heat was 
applied to the open eye of a rabbit by means 
of a piece of iron 3(4 inch X 3(4 inch X 
3(4 inch attached to a long rod with wooden 
handle and heated so that it was never dull 
red hot and the temperature considerably below 
500 °C. It is therefore assumed that in these 
experiments heat was imparted to the eye un- 
associated with infra-red rays. The fact that 
the cataracts produced were not at all axial 
also shows that no rays passed through, because 
otherwise they would have been refracted in 
their course through the lens and would have 
produced axial cataract. The time of applica- 
tion of heat was kept constant and the appli- 
cations were repeated every 24 hours. The 
results _ obtained are given in the table. 

It will be seen from the table that lenticular 
opacities developed in all the rabbits, but the 
time required for their production was variable. 
The shortest period was 80 minutes, i.e. 16 
exposures each of 5 minutes’ duration. The 
longest period was 530 minutes (106 exposures 
of 5 minutes each). In the majority the period 
was between 180 to 300 minutes. 

The type of cataract produced was invari- 
ably in the cortex* near the periphery. The 
shape was variable. In two cases the cataract 
was sector-shaped, in three it took the form of 
rounded specks, while in the last it was feather- 
shaped. In all but one, the opacities produced 
were permanent. In the exceptional case it 


*Itps important j n note whether the anterior 
posterior cortex is involved. An illustntion of 

opact.es would have been useful ,-K r. ?Jlf G. 


disappeared entirely in about a month aftez 
cessation of heat. 


Table 



Serial number 

Time required 
for cataract 
production 

Type of 
cataract 

Shape of 
cataract 

Permanent 

or 

temporary 

1 

36 X 5 = 180 mts. 

Peripheral 

Feather- 

Permanent 



cortical. 

shaped. 


2 

; 16 X 5= SO mts. 

p 

Rounded 

Temporary 




specks. 


3 

40 X 5 = 200 mts. 


tt 

Permanent 

4 

106 X 5 = 530 mts. 

?! 

a 

a 

5 

42 X 5 = 210 mts. 

| 

Sector- 

a 




shaped. 


6 

92 X 5 = 460mts. 

jf , 

Rounded 

t> 



i 

specks. 



No changes in the fundus or vitreous were 
noticed in any animal. All animals suffered 
from conjunctivitis after varying intervals ; 
if the heat was discontinued, this rapidly sub- 
sided in three or four days. In time the ani- 
mals became accustomed to heat, and the 
attacks of conjunctivitis became increasingly 
rare. 

It is clear from the above experiments that 
permanent lenticular opacities can be produced 
b3 r heat waves of moderate intensity unasso- 
ciated with infra-red rays, but that heat 
cataract so produced is a different entity alto- 
gether, and that glass-blowers’ cataract cannot 
be produced experimentally at least by heat 
alone. 


Summary 

A brief survey of the subject of glass-blowers’ 
cataract is given, and the various views 
regarding the agent responsible for its produc- 
tion discussed. An account is given of a series 
of experiments performed on rabbits in this 
connection. From the results of these experi- 
ments it is concluded that permanent catar- 
actous changes in the lens can be produced by 
heat of moderate intensity when it is unasso- 
ciated with infra-red rays, and that the cataract 
so produced is a separate entity altogether 
not conforming to the type of glass-blowers’ 
cataract. 
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A Mirror of Hospital Practice 


ALLERGIC REACTION DUE TO 
MALARIAL INFECTION 

By J. K. MOHANTY 

Subordinate Medical Service , Orissa. Government 
Headquarters Hospital , Koraput District 


disappearance of all other symptoms and his peripheral 
Wood became free of malarial parasites at the end of 
the quinine course. 


Discussion 

The urticaria and other allergic symptoms 
were no doubt due to vivax malaria and they 
responded to quinine. Adrenalin and calcium 
gave immediate relief but did not effect a cure. 

Allergic reactions appeared only during the 
sporulation of P. vivax * with liberation of 
merozoites, waste products of the parasites, and 
remnants of the ruptured red cells, and that only 
when the number of parasites reached or exceeded 
the fever level in blood. Before the clinical 
manifestation of fever, in the incubation or 
prodromal stage, there was no symptom what- 
soever. 

The patient had had malaria in his childhood 
as well as in adult life, but he had never before 
such symptoms. No family or personal history 
of allergic diathesis is present. 


Allergic reaction in man due to malarial 
infection is of rare occurrence ; in recent years, 
only 6 cases of malarial urticaria have been 
reported in India, by Chatterjce (1939), Sen 
Gupta (1942) and Bhowmick (1943). 

The following case came under observation at 
Koraput in Orissa. The place is an inland 
plateau, 3,000 feet above sea level. It is a 
hyperendemic place, where A. fluviatilis is the 
main and A . culicifacies the secondary vector. 
All three common malarial parasites are met 
with, viz, P . jalciparum, P. vivax and P. malaria ?, 
named in order of their density. The locality is 
also notorious for presence of blackwatcr fever. 

Case report 

Bengalee male, aged 30 years, native of Balasore 
District, which is another malaria endemic district of 
Orissa; staying here for the last three years; had had 
malaria several times in this locality previously but 
was free from fever for a year or more. 

On 22nd November, 1944, at 1 p.m., he was suddenly 
seized with severe griping pain in the abdomen with 
nausea, vomiting, and evacuation of bowels twice in 
half an hour. Then he developed generalized urticaria 
all over the body accompanied by much itching. 

On examination the following were noted : — 

Temperature 99 °F., pulse 92 and respiration 26 per 
minute; tongue moist and clean; spleen and liver not 
palpable; no abdominal tenderness; eyelids much 
swollen; conjunctive highly congested; arthralgia of 
the knee, elbow, wrist and ankle joints; stool showed 
no abnormality; no deviation from the usual diet on 
the previous day; no family or personal history of 
allergic diathesis was present. 

He was given an adrenalin injection and a mixture 
containing calcium, bismuth, belladonna and mucilage, 
which helped him to attend his duties next day. 

But on the day following, i.e. on 24th November, he 
had reappearance of the symptoms, with temperature 
1042°F. 

Blood slides both thick and thin showed B.T. ring 
fonna and schizonts, the former in large numbers. 
From 25th morning he was placed on quinine and 
alkaline mixtures. He had another bout of fever on 
the 26th with reappearance of all the allergic symp- 
toms. From the next day he became afebrile with 


Summary 

A case is reported showing allergic reactions 
in the form of urticaria, arthralgia, congested 
eyes, nausea and griping clue to P. vivax infec- 
tion and coincident witli the time of sporulation 
of the parasites. 
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ALLERGIC MANIFESTATIONS AFTER 
SULPHATHI AZOLE 

By ZAHUR AHMAD QURAISHI, l.s.m.f. (Pb.) 

Medical Officer, Thaska Miranji, District Kamal 

Berry recently reported the occurrence of 
angioneurotic oedema after giving sulphathia- 
zole to a patient. I have also come across such 
a case. 

A Muslim lady, 60 years old, was given 1 cibazol 1 for 
lupus erythematosus 2 tablets three times a' day. In 
the same evening she developed itching all over the 
body, more marked on the scalp, face, forearms and 
hands. These parts became red and slightly swollen, 
and her eyes became congested with much watering 
and swelling of the eyelids. This condition subsided 
on adrenalin injection, but reappeared next evening 
with slight fever. Then she stopped taking cibazol. 
Six months later she again took cibazol, when similar 
symptoms appeared. This time, however, no adrenalin 
was injected and the urticaria disappeared only on 
discontinuing the drug. 

She had never suffered during her lifetime 
from an}^ allergic condition, nor is there any 
family history of allergy. No other sulpha 
drug has been given to her. 
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THE TREATMENT OF AMOEBIC 
DYSENTERY 

Amoebic dysentery has long been one of the 
great problems of tropical medicine. During 
the war of 1914-18, it was a great problem in 
sub-tropical areas and it became the subject of 
intensive research. The writings of Dobell on 
the amcebre and of numerous writers on treat- 
ment, particularly Manson-Bahr, are well 
known. The general idea became prevalent 
that the ordinary case of amoebic dysentery 
could be cured with a combination of emetine 
by injection, emetine bismuth iodide by mouth 
and one or more of a number of preparations 
of arsenic or iodine, the latter sometimes given 
as retention enemata. 

Nevertheless those who have observed the late 
results of treatment have often been dissatisfied, 
and have realized the great difficulty with 
which this infection can be eradicated. During 
the present war the problem of amoebic dysentery 
has again come to the fore and the inadequacy 
of our present methods of treatment is being 
widely realized. This attitude is well reflected 
in a number of recent papers and publications 
on the subject of which we will quote two. 

At ft recent meeting of the Royal Society of 
Tropical Medicine (held on 16th November, 
1944),- an interesting paper on amcebiasis with 
special reference to treatment was read by 
Dr. Adams of the Liverpool School- of Tropical 
Medicine, He discusses amcebiasis - in -Europeans 
in the tropics. He mentions that workers con- 
sider E. histolytica as sometimes non-patliogenic 
but that the detection of E . histolytica even in 
the absence of definite clinical symptoms should 
not. be neglected. He discusses the detection of 
E. histolytica in the stools recording the opinion 
that several months’ practice and specialized 
training is necessary for real efficiency. He 
considers that the concentration and cultural 
methods _ and complement fixation tests for 
amcebiasis are hardly worth the time involved. 

After discussing the history of treatment of 
amcebiasis he expresses the following opinion 
regarding emetine : * In spite of the choice of 
emetine compounds available, it appears that 
some cases of amcebiasis are not sterilized of 
;. 1C ’V. n / 0ctl0 f ns h y the emetine compounds alone, 
be ffiven ^ ! ° m and f ° r ll0Wever lon S they may 

JLSTVv** USG ° f bismuth > arsenical 
compounds, iodine compounds, and consider* 

Smethta® ?° ne % in ? llib l? each raa y contribute 
..omething to eradicating the infection. 


■ He : states'- that until recently he- had Thought 
that the treatment of gut infection with E. histo- 
lytica had become a matter of simple routine 
with - a few preliminary injections of emetine 
to control the attack and 3 . weeks’ blunderbuss 
assault oh' the parasites with . auremetme, 
given by mouth and as retention enemata. -H-6 
himself has used auremetme rather than E. B. I. 
but holds no strong opinion on their relative 
values. It was a batch of cases ai riving from 
India and Burma which drew his attention to 
the inadequacy of present inodes of treatment 
of amcebiasis. In spite of treatment, many of 
them continued to show parasites and symptoms. 
New forms of treatment were tried including 
sulphaguanidine by mouth, rectal . administra- 
tion of various compounds in cocl-liver oil, and 
retention enemata of mepacrine. All produced 
temporary improvement but none showed a 
very specific action. He was struck by the fact 
that many of these cases had before return to 
England received long courses of emetine, 
usually several such courses, the number of 
injections usually varying between 50 and 300 
during a period of from 6 months to 2 years. 
He considers that some of these infections may 
have become emetine fast. He thinks that 
unless some more satisfactory form of treatment 
is discovered than those at present available, 
chronic post-dysenteric colitis wall become an 
important legacy of the war. The summaiy of 
this article is as follows : — 

' It is advisable to regard every intestinal in- 
fection with E. histolytica as pathogenic. 

It follows that every detected infestation 
should be eradicated as early as possible in the 
interests of the patient. An additional incentive 
to eradication is the possibility of the dissemi- 
nation of the infection to others. 

Emetine has a more specific action on this 
infection than, any other available drug. 

Emetine alone by .injection will not sterilize 
an infection in more than a minority of cases; if 
it is given unwisely the infection; becomes 
resistant to the drug in all forms and less 
amenable to any treatment. 

Therefore the use of emetine by injection 
should be restricted to the control of clinically 
acute manifestations; and the minimum amount 
necessary to achieve this end should be given. 

The eradication of a gut infection must be 
attempted by the use of a variety of drugs 
including emetine preparations, all of which 
have some action on the infection. These drugs ■■ 
should be given together on the grounds that 
their combined effect is greater than that of any 
single di ug alone, and they must be given as 
eaily as possible over an adequate period. 
Experience has indicated that a 3-weelc period 
- ot such treatment ensures a very high propor- 
tion of cures m cases not previously repeatedly 
treated subcuratively. ' ' 

When unsuccessful in sterilizing the infection, 
the course with, possibly, changes in the pre- 
parations of the drugs used, should be repeated 
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on several occasions as requisite, and without 
delay, until the infection is ultimately eradi- 
cated. 

There is an urgent need for fundamental 
investigation in order to make the testing of 
new drugs in amcebiasis more scientific and less 
empirical than it has been in the past.’ 

In the discussion on this paper, several inter- 
esting points were brought out by different 
speakers. Several referred to the value of the 
sulpha group of drugs in minimizing symptoms 
by controlling secondary infection without how- 
ever affecting the amcebte. The occurrence of 
some persistent and toxic cases going downhill 
in spite of treatment was reported, with heavy 
amoebic infection and secondary infection, and 
the marked action of penicillin in one such case. 
The occurrence of malnutrition and vitamin 
deficiency in association with chronic dysentery 
was mentioned. Manson-Bahr in discussing 
his well-known treatment stressed the import- 
ance of observing the minute details of the 
treatment. E. B. I. must be given in a form 
which is absorbed. Retention enemata must 
not be too big or given too quickly. He was 
very averse to ringing the changes on all 
arsenical and other compounds which had been 
advocated. 

The question of two races of amceba?, one 
pathogenic and one non-pathogenic, was dis- 
cussed by Hoare. 

The paper and general discussion reflected 
the general dissatisfaction with available 
methods of treatment of severe amcebic dysen- 
tery which is at present so common among 
British troops. 

Another recent publication appeared in the 
Lancet (April 14, 1945) by Lamb and Royston 
the summary of which is as follows : — 

‘ A series of 81 patients recently returned 
from overseas has been investigated for 
amcebic dysentery and those with positive find- 
ings treated by mouth with auremetine, car- 
barsone, or stovarsol, and bismuth subnitrate, 
and with quinoxyl enemas. 

Three fresh and 26 chronic relapsing cases 
have been treated and the results analysed, the 
relapse rate in the chronic cases 9 weeks after 
treatment being 91 per cent. 

Thorough treatment of fresh cases is essential 
if the number ending in chronic ill health is to 
be reduced. 

A new therapeutic agent for the treatment of 
chronic relapsing amcebiasis is needed.' 

In India amcebic dysentery in its more severe 
and acute forms is perhaps less common in 
Indians than in Europeans, but nevertheless 
amcebic infection is the cause of a vast amount 
of chronic ill health which is caused directly by 
the infection and secondly by the malnutrition 
which frequently complicates a chronic amoebic 
infection or post-dysenteric colitis. Experience 
teaches us that the infection is most easily era- 
dicated during the initial attack of. dysentery. 
Once a case has become more chronic, eradica- 


tion of the infection is very difficult. There- 
fore thorough treatment of the initial attack is 
most essential. Unfortunately in many patients 
the onset of the disease is insidious and the 
patient is not seen until the infection has been 
present for a considerable time. 

Sigmoidoscopy . has become a routine pro- 
cedure in the. diagnosis and management of 
amcebic infection, and in fact of any dysenteric 
affection; in acute and sub-acute cases lesions 
will usually be found within reach of the sig- 
moidoscope and very often in the rect um . 

In chronic cases however with evidence of 
amcebic infection, sigmoidoscopy is often of 
less value, the lesions in the lower part of the 
gut apparently healing up, the persisting lesions 
being more often in the csecum. 

With all the diagnostic and therapeutic 
measures available and properly used, the diag- 
nosis and treatment of chronic amoebic infec- 
tion still remains a problem. More studies of 
this matter are urgently needed. 

J. L. 


CROSS INFECTION IN HOSPITALS 

One of the most notable features of medical 
progress during the war has been the study of 
cross infection, i.e. infection of a patient in 
hospital with the causal agent of a disease other 
than that for which the patient was admitted. 
When this turns out to be one or another of the 
specific fevers such as diphtheria, we usually 
get a clear-cut clinical picture and are able to 
take measures to minimize its spread, but re- 
cent experiences have shown that the danger is 
not limited to fevers, but extends to many in- 
fections of varied nature, which may be mani- 
fested clinically or may remain latent and insi- 
diously spread from patient to patient. The 
problem to-day is how to tackle these cross in- 
fections which do not produce unmistakable 
clinical signs, and hence are not easily recog- 
nized as such. They are most apparent .and 
most dangerous amongst infants and young 
children, and may occur in any hospital, but 
the risks are greatest in wards for treatment of 
infectious diseases, and of ear, nose and throat 
conditions. The subject was lately investigated 
by a sub-committee of the Medical Research 
Council, and its report,* though concerned 
mainly with children’s wards, contains recom- 
mendations that are equally applicable to all 
hospital wards, not excepting those containing 
‘ clean ’ ( e.g . maternity and non-infected sur- 
gical) cases. 

Prevalence 

Clinically, cross infection is manifested, as a 
respiratory, gastro-intestinal, wound, skin or 

♦ 'The Control of Cross Infection in Hospitals’. 
Medical Research Council. War Memorandum No. 11. 
Published by His Majesty’s Stationery Office, London. 
Price, 6 d. 
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mucous membrane infection arising during the 
course of another disease. The most prevalent 
type of infection is respiratory, and it may 
appear as tonsillitis, common cold, otitis media, 
pneumonia, etc. In infants, it may not assume 
any of these forms, but gastro-intestinal dis- 
turbances may predominate. Undoubtedly the 
streptococcus is the arch-enemy; its capacity to 
survive is astonishing. Ileemolytic streptococci 
and pneumococci are the most frequent . causal 
organisms, and the former may give rise, m 
addition to respiratory conditions, to a variety 
of secondary infections such as wound sepsis, 
puerperal sepsis, erysipelas, impetigo, etc. 
Gastro-enteritis is one of the oldest scourges in 
infant wards ; although no pathogenic organ- 
isms can be found in the majority of primary 
cases, the secondary form is associated with 
and possibly caused by infection elsewhere in 
the body, usually of the respiratory tract and 
produced by a diversity of bacteria. Bacillary 
dysentery is not uncommon ; it may be severe 
or appear as mild diarrhoea and the carriers 
may be altogether missed. Outbreaks of 
typhoid and paratyphoid occasionally occur 
from food infected by a carrier among the staff 
or from transfer of infection from a convalescent 
patient. Haemolytic streptococci and staphy- 
lococci are the commonest organisms causing 
cross infection of wounds ancl various affec- 
tions of the skin and mucous membranes, that 
are apt to spread in wards. 

Sources and modes of cross infection 

As indicated above, the sources of infection 
may be a clinical or mild unrecognized case, a 
patient in the incubation period of an infection, 
or one of those symptomless carriers (con- 
valescent or healthy) who, in outbreaks of cer- 
tain infections, not uncommonly outnumber 
the clinical cases, and who may be found among 
the staff and visitors as well. The infection 
spreads by means of secretions, excretions and 
discharges through three main routes, viz. con- 
tact (direct or indirect), droplet and dust. The 
part played by contaminated fingers and hands 
is generally well understood, but it is not suffi- 
ciently realized that personal clothes of hospital 
staff may become contaminated with dis- 
charges, etc., during their ward duties, and may 
thus carry infection to others.' Handkerchiefs 
and the pockets in which they are carried may 
carry a heavy load of infection when their 
owners are harbouring pathogenic bacteria in 
the nose or throat. Ward articles may be con- 
taminated in various ways, and unless steri- 
lized between each use by different patients, 
there is a risk that they may transfer patho- 
genic organisms from one person to another. 
Organisms from the respiratory tract mav 
be carried on thermometers, sputum mugs 
spatulas, etc., those from the gastro-intestinal 
and urinary tracts may be carried on bed- 
pans, urine bottles, infants’ napkins, etc.; while 
those from wounds and abscesses may be carried 


on surgical instruments, dressings, bandages, 

etc • 

The part played by flies and other insects in 

spreading infection is well known. 

Talking, coughing or sneezing can project 
minute droplets containing bacteria from the 
mouth and nose for three to six-feet through the 
air. These droplets may directly infect the nose, 
throat, eye or wound of a person in the close 
vicinity; they may fall on ward equipment and 
infect sterile materials or instruments, or they 
may fall on clothes or on to the floor of the 
ward where they dry and contribute to the 
bacterial content of the ward dust. The air of 
the ward always show's considerable rises in 
bacterial counts at the- time when the dust 
content is highest, i.e. at bed making and 
sweeping times. Dry sweeping, in particular, 
raises the dust. It often contains myriads of 
pathogenic bacteria which may remain alive 
and infective for weeks, or even months, in a 
dry state. They come mainly, from bed 
clothes, and are extremely abundant in the dust 
of wards where patients with upper respiratory 
infections are being nursed. The dust is in- 
haled, and the bacteria may become implanted 
on susceptible tissue and set up infection. 

Prevention and control 

This consists in the maintenance of a high 
standard of medical and surgical aseptic nur- 
sing technique. As children are particularly 
liable to cross infection, they should be ad- 
mitted, if possible, in isolation units. The 
modern tendency in the construction of child- 
ren’s or infectious disease hospitals is to allow 
half the number of beds in individual cells, 
and the remainder in small units. This makes' 
possible the separation of known infected 
patients. Where cell accommodation is in- 
sufficient, selected patients may be nursed 
in the open ward, by the ‘ isolation mu- 
sing ’ technique. This method of nursing is for 
the prevention of contact infection only, and 
will not protect against air-borne and insect- 
borne infections. It is important for the staff 
to realize their responsibilities, and for this 
purpose nurses should be given a short course 
on practical bacteriology as applied to hospital 
hygiene, and the kitchen and other staff may 
be given elementary instruction in hygiene and 
its relation to their duties. It should be im- 
pressed upon them that they must report even 
minor gastro-intestinal disturbances. It would 
be well to immunize all members of the staff 
against enteric and cholera, and periodieallv 
examine them especially for ear, nose or throat 
disease. Personal hygiene should be enforced 
As visitors may introduce infection, visiting in 

SSi “ d maternity units should be 
restricted to a few essential persons only. 

crossintS tle Va r° US Specific modes of 
Ste^ou L P " °" S car $’ e'eanliness and 
disinfection are necessary. It i s important 
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that nurses who change infants’ napkins (or 
otherwise deal with excreta or with septic con- 
ditions) should not prepare or give bottle feeds. 
As breast-fed infants are considerably less 
prone to gastro-intestinal and respiratory infec- 
tions than bottle-fed infants, nursing mothers 
should be given opportunities to continue 
breast-feeding in hospital. Over-crowding of 
patients must be avoided. In multiple-bed 
wards the distance between bed-centres should 
be not less than twelve feet. Dusk is heavily 
contaminated with pathogenic bacteria, so. 
great care should be taken in handling bed- 
clothes and no dry dusting of ward floors ought 
to be permitted. 

Conclusions 

These findings are the practical outcome of 
much research work, and throw light on some 
hitherto obscure conditions. Obviously, the 
bacteriologist, by throwing his net far and 
wide, has caught bacteria in unsuspected places 
and persons, and connected them with many 
infections which were previously regarded as 
unrelated events or unfortunate accidents. 
Clinicians may however wonder if the dangers 
have not been over emphasized. The evidence of 
the fact of dust-borne infection is still mostly 
circumstantial, and it may be questioned 
whether it is psychologically good to isolate in- 
fants and young children in hospital to the point 
of solitary confinement except for short periods 
in the case of acutely ill patients. Visitors 
may be responsible for introducing bacteria in 
wards, but we know they are often curatively 
beneficial. But apart from these few debat- 
able points, the recommendations are very 
sensible and practical. After all, what is 
aimed at is no more than a high standard of 


nursing technique. We too often associate the 
necessity for extreme care with operation 
theatres; in ordinary ward work it is apt to be 
. regarded as unnecessary fussiness. 

It is known that such infections occur quite 
commonly in the hospitals in this country al- 
though . they often escape recognition. How 
far is it possible to give practical effect to 
these recommendations in India ? Sir Wilson 
Jameson says ‘given good ventilation and bed 
spacing, the control of cross infection turns 
largely on. three things : adequate isolation ac- 
commodation, adequate sterilization and disin- 
fection equipment, and sufficiently trained staff 
to maintain a meticulously careful technique.’ 
All these are certainty expensive and not easily 
provided in this country. A larger nursing 
staff is required, but there is already a serious 
shortage of nurses. But much can be done with 
the present staff by training them to practise a 
good technique rather than wasting their ener- 
gies on unskilled tasks. Alterations and im- 
provements to buildings can be carried out with 
the help of engineers, but when new buildings 
are contemplated, the prevention of cross infec- 
tion should receive the attention it deserves. 
There is no doubt that deficiencies exist in most 
of our hospitals and these should be recognized 
and action taken as circumstances permit. The 
remedy lies in the establishment of a perfect 
routine in the ward work which may range 
from aseptic dressing of a wound to the proper 
treatment of soiled linen. It is not a spectac- 
ular job, and therefore may not immediately 
appeal to hospital committees. Yet it affects 
the health or even life of hundreds of patients. 

The subject is worthy of consideration in the 
post-war medical reconstruction scheme. 

R. N. C. 


Special Article 


CAESAREAN SECTION 

By F. R. W. ICINKEAD ALLEN, d.m., m.a.o., m.r.c.o.o. 

With the modern technique, there is no reason 
why a woman should not be delivered of at least 
half a dozen children by csesarean section ; 
if the first child has been delivered by section, 
it is possible for subsequent deliveries to take 
place naturally per vag'inam provided the 
operator has avoided sepsis and has repaired the 
uterine wound properly. The question _ of 
sterilization or amputation of the uterus requires- 
very careful consideration. One must consider 
the parturient’s age, station in life, financial 
status, the number and sex of her children and 
the possibility that a woman may remain a 
chronic invalid for life or even die years after- 


wards as a result of being left with a latent 
infective focus in the uterus. 

When once an operator has experienced the 
joy and satisfaction of operating- under local 
infiltration anesthesia, and lias seen the resultant 
post-operative well-being of both his patients, 
I doubt whether he will ever willingly revert tv- 
other methods of anesthesia. The sole alleged 
disadvantage of local anesthesia is that it is 
time-consuming for the operator. The advant- 
ages are many. Death due to local anesthesia 
is extremely rare; hemorrhage is incredibly 
small and appears to be less than during normal 
vaginal delivery; the abdominal wall is com- 
pletely relaxed; the intestines do not obtrude. 
The uterus retracts in a manner which is a 
lesson in itself; closure of the abdomen is 
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effected without straining or other difficulty; 
post-operative vomiting and headache are 
abolished. Immediately on her return to bed 
the mother can enjoy a cup of tea and then 
with a hypodermic of 10 mg. morphine drop 
off to sleep in Sims’ posture, thus ensuring 
that the uterus remains in contact with the 
anterior abdominal wall without the risk of the 
intestines or omentum intervening. The infant 
is delivered with its eyes open, and commences 
to breathe and cry while awaiting the arrival of 
the placenta. The placenta separates so quickly 
that the operator has barely time to clear the 
mucus and liquor from the infant’s pharynx 
w r ith a piece of gauze on his little finger, and lay 
the baby between the mother’s legs before it 
is time to lift the placenta out of the wound 
and hand placenta and child to an attendant. 

It is true that the mother may groan and 
grumble during the incision of the abdominal 
wall, and may even attempt to draw up her legs 
or move her hands towards the incision, but 
these movements are reflexive, and when 
questioned next day she will deny that she felt 
any pain. My regret is that I so long delayed 
following the lead of Macintosh Marshall 
and others in the employment of local amesthesia 
for caesarean section. If a case has been much 
examined outside hospital before admission, it 
is advisable to protect the patient by a pro- 
phylactic injection of 1,500 international units 
of _ concentrated tetanus antitoxin made by a 
reliable laboratory such as the Haffkine Insti- 
tute. This should be given either before or 
immediately after operation. 

In some cases, ctesarean hystero-colpectomy 
may be indicated ; e.g. sepsis, rupture or 
wound of the uterus too great for repair, 
occasionally multiple myomata, the unintentional 
opening of a septic focus such as the intestines, 
an appendix abscess or an infected dermoid, 
intractable haemorrhage from an atonic uterus 
after the placenta has separated, or serious dis- 
integration of the muscular wall accompanying 
abruptio-placentee. In such cases the transverse 
incision in the lower segment has the advantage 
that .it forms part of the line of amputation. 
Carcinoma and occlusion of the cervix call for 
hystero-colpectomy. 


Anesthesia, 

When time permits, one should premedicat 
with a hypodermic of 10 to 15 mg. (1/6 to 1/ 
gram) morphine to be given between 2-i- and 
hours before the operation is due to commenc 
and followed by 75 to 100 mg. pethidin 
+ 0.3 mg. (1/200 grain) scopolamine 30 to 4 
minutes before the patient leaves the ward fo 

nnt;Sf a -f G + 'i If ? 10r f hine ls known to excite th 
Rmo ^ ft*” ^.Placenta previa or insufficien 

0 3 m? ^wonn ^ y 100 . m S- + scopolamin 
5V 2< ?° 8nun) 4o minutes before th 
parturient is due to be sent to the theatre and a 

nlVvr n , po l n A of being taken from her bee 
p thidme id to 100 mg. -f scopolamine 0.15 m| 


(1/400 grain) should be substituted. A serious 
case of exsanguination may lie operated upon 
on" her bed with transfusion running as recom- 
mended by Professor S. J. Cameron. 

Make preparation for reviving the child, 
especially if morphine or a barbiturate has been 
given less than 2/ hours before the operation. 
Blood transfusion, so important for placenta 
pnevia, should be continued during the opeiation. 

I use pentothal sodium for anesthesia with 
some reluctance, because of its effect upon the 
infant and because hemorrhage from the wounds 
is as considerable as with inhalation anesthesia. 

Spinal anesthesia, except in the hands .of the 
very expert, is dangerous for parturient women, 
if it must be used, the dose should not exceed 
1.5 c.c. stovaine or nupercaine hyperbaric 
(heavy) solution, and the head of the patient 
should be kept raised on pillows even when she 
is in the Trendelenburg posture. 

Local infiltration ansesthesia with nupercaine 
(Ciba), which is boilable and produces anaes- 
thesia for 2 hours without inactivating the 
sulpha drugs, is ideal. The distilled water used 
for preparing solutions and boiling syringes and 
needles must have a pH below 7. To secure 
this, 1 or 2 drops of HC1 dil. (B.P.) may be 
added. Syringes and storage bottles must be of 
neutral glass. Avoid injecting a vein and reduce 
the dose for toxic and small women. Have 
ready 200 c.c. of 0.05 per cent (1|2,000) solution 
containing 1 c.c. 0.1 per cent adrenalin chloride 
solution. It is dangerous to exceed this quantity. 
Unless the nupercaine solution is from the 
manufacturers’ freshly-opened ampoules, the 
adrenalin must be added immediately prior to 
the infiltration, to avoid oxidation. 

Under the very lightest inhalation narcosis, 
which may be omitted if as a result of the pre- 
medication the patient is sleeping peacefully, 
bilaterally block thoracic nerves 8, 9, 10, 11 and. 
12, each with 10 c.c. below and slightly internal 
to their respective ribs. Infiltrate each iliohy- 
pogastric nerve by inserting the point of the 
needle 2 cm. medial to the anterior superior iliac 
spine, directing it outwards and slightly cephalad 
so that it will impinge on the iliacus fascia 2 
to 3 cm. below the iliac crest and deposit 10 c.c. 
through the internal oblique and transversalis 
muscles along the course of the nerve to where 
it lies upon the iliacus fascia. It is advisable 
to place an additional 5 c.c. around each 12th 
thoracic nerve as it emerges through the 
internal oblique 2 to 4 cm., depending upon 
the size of the patient, above the anterior 
superior iliac spine. If the aim has not been 
perfect, it may be necessary to infiltrate the line 
of the incision in the skin and fascia. Using 
fresh needles, after the abdomen is open, infil- 
trate 5 c.c. into the extra-peritoneal tissue on 
each side of the bladder, and 10 c.c. beneath 
the loose peritoneum covering the lower uterine 
segment and cervix. By finger pressure dis- 
seminate" the nupercaine" between the bladder 
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and cervix. Where amputation is to follow, 
disseminate 5 c.c. into each broad ligament. 

Opening the abdomen 

It is an advantage to have a vacuum pump to 
deal with spill and blood, because there is less 
risk of the infant inspiring contaminated meco- 
nium and the adhesions which may result from 
intra-peritoneal gauze packs are obviated. If 
local anaesthesia alone is being used, the patient 
will object to more than gentle traction, and 
will dislike large intra-abdominal packs, but 
small sponges with tapes attached or a narrow 
horse-shoe-shaped roll of gauze can be adjusted 
under the abdominal incision without discomfort. 
Leave a catheter in the bladder during the opera- 
tion. The patient’s shoulder should be 15 cm. 
lower than her pelvis. 

Make a 16 to 18 cm. incision in the midline, 
commencing above the symphysis, but higher, 
possibly half above the umbilicus, in a huddled 
case of osteomalacia. Skin towels or rubber 
dam must protect the wound margins, and a 
fresh knife be brought into use after the 
incision in the skin has been completed. Draw 
the recti and pyramidales laterally, and care- 
fully open the peritoneum. The abdominal 
wall is sometimes very thin, and the uterus 
and bladder are immediately underneath. Old 
adhesions may require attention before satis- 
factory exposure can bo obtained. 


Plan. 



Fig. la. 

Figs, la and lb show how- a needle entered 2 
infiltrate the iliohypogastric ' 




Fig. lb. 

cm. medial to the anterior superior iliac spine can 
erve. ( Nerve shown in thick dots.) 
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The transperitoneal lower segment .< operation 
Adequate exposure of the vesico-uterine 
excavation is essential. Verify the area of loose 
peritoneal attachment, which extends for about 



Fig. 2.~Breech presentation, central placenta pnevia. 
Cervix just commencing to dilate, membranes intact. 



Fig 3.— L.O.A., cervix obliterated, head enencpd In 
pelvic brim. Soft parte well retracted, membranes 
ruptured. Isote dangerous situation of bladder. 

4 cm. vertically, between the lower limit of the 
corpus uteri and the fundus vesica. To aid this 
where local anaesthesia is not being employed’ 

5 c.c. of normal saline may be injected immedi- 




ately under the peritoneum. In a frankly septic 
case, the unopened uterus should be eventrated, 
and the abdomen partly closed and. ■wailed ott 
by large dry sponges before the uterine incision 
is commenced. Order an injection of 0.5 mg. of 
ergometrine into the uterus or the deltoid, but 
where the presenting part . is deeply engaged^ in 
the pelvis, postpone the injection of ergometrine 
until the presenting part is emerging through 
the incision in the uterus. About 2 cm. 
proximal to its reflexion from the bladder, 
make a 12 cm. transverse incision in the 
peritoneum. By blunt dissection free the 
peritoneal flaps proxhnally and distally. The 
margins of the distal flap may be pinned with 
a stitch to the skin at the pubic end of the 
incision. Low in the cervix, map out a 12 cm. 
transverse incision, but where an anterior 
placenta prtevia is heralded by large ■ veins in 
the lower segment, or where access is obstructed 
by deformity of the pelvis, make a vertical 
incision which will have to encroach on the 
corpus, and, unless as a result of long labour 
the lower segment is too thin, at each end insert 
. a long, strong, stay suture. Cautiously cut 
through the muscle and any placenta prsevia 
obtruding (a Bonney’s compressor will minimize 
the bleeding, which, except under local anaes- 
thesia, is very free) until the amniotic sac is 
reached. While assistants suck or mop out the 
spill and hold the stay sutures to steady the 
cervix against the abdominal wall, enlarge the 
wound laterally with round-ended scissors cutting 
between two guiding fingers. Avoid going 
beyond the stay sutures and wounding the 
uterine arteries. Bleeding from the cut cervix 
may be controlled by four Green-Armytage flat 
tongue or Allis’ forceps. Where a vertical 
incision has been made, intestinal clamps will 
serve until the spouting sinuses can be closed by 
Allis’ forceps. 

In a head presentation, the face or occiput 
of the infant may be rotated into the inci- 
sion by inserting a finger in the mouth or 
by applying an Allis’ forceps near the small 
fontanelle and pulling gently. The mouth and 
throat of the child may be cleared by vacuum 
pump or by sponging. In a breech presentation, 
hook a finger into a groin and rotate it into 
the incision. Unless the presenting part Is 
deeply engaged, order an assistant to exert 
gentle pressure on the fundus uteri to deliver 
the presenting part. If this fails, or if .the 
presenting part is wedged into the pelvis, one or 
both blades of the obstetric forceps should be 
used to ease out the presenting part, though a 
Anger m the groin or traction on a leg usually 
suffices to ease out a breech. Pulling with 
Willett s or tongue forceps risks tearing awav 
a piece of skin. J 


As the presenting part is delivered through 
the cervical incision, order 5 units of ' pitocin ’ 
to be injected into the uterus or deltoid. 
Deliver the rest of the child slowly while 
uterine contraction and retraction aid extrusion 
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as in a normal labour. Clear the infant's 
airway, and if it commences to breathe, place 
it between its mother’s legs. Wait for the 
placenta to separate, lift the cord to draw the 
membranes clear, and hand the child and pla- 
centa to an attendant Avith instructions not to 
cut the cord until it ceases to pulsate. If the 
child will not respire easily, divide the cord 
between two hsemostats, hand the child for 
treatment to the chosen attendant, and rvait 
for the uterus to cast off the placenta before 
lifting the cord to draw the membranes off the 
endometrium. 

With a large sponge wrung out in hot saline, 
wipe the interior of the uterus free of shreds 
of the placenta or membranes. Palpate the 
caAnty for a rupture, myoma, etc. The uterus 
should be hardening and blanching; if it is too 
slow, wrap the corpus in a hot damp towel and 
knead it. If there is uncontrolled haemorrhage 
from a placenta prsevia, oversew the site in 
the lower segment. Failure of the uterus to 
contract should be treated by a second injection 
of 0.5 mg. ergometrine into a muscle, 0.25 mg. 
into a vein, or by tightly plugging the uterine 
cavity with gauze, which will subsequently be 
removed per vaginam, but bear in mind that 
death may result if this gauze is inadvertently 
included in the suture line at the time of 
closure. 

Where the uterus is potentially or actualty 
infected and amputation is not desired, lay one 
end of a 50 cm. (20 inches) length of 2 mm. 
(1(6 inch) rubber tubing in the cavity of the 
uterus up to the fundus and push the remainder 
down to, but not through, the external os, 
anchor the tube in position Avith catgut, and 
insufflate 10 g. sterilized penicillin-sulphathia- 
zole powder into the uterine cavity, the incision, 
and the vesico-uterine excaA'ation. (At the con- 
clusion of the operation, the end of the rubber 
tubing will be drawn into the A'agina and 
strapped to the thigh for subsequent instillations 
of penicillin.) 

Except where hysterectomy is to follow, close 
the incision in the cervix in two layers using 
continuous 40-day no. 1 catgut. Avoid includ- 
ing the endometrium or the posterior Avail of 
the cervix in the first row, the second row must 
overlap or at least approximate the fascia. 
Where there is no danger of sepsis and if you 
are certain of excluding the endometrium, 
continuous nylon suture may be employed. 
Absolute haemostasis must be attained. Remove 1 
the stav suture, and with a continuous thread of 
finest material close the visceral peritoneum, the 
upper flap of which may first be anchored by 
a couple of stitches over the uterine incision. 

Where a vertical incision has been made, take..., 
the body of the. uterus in one hand, and Avith T| 
scissors in the other hand bevel off the endome- 
trium. Appose the muscle and peritoneum only 
by continuous or interrupted 40-day catgut, 
or of nylon Avhere there is no danger of sepsis 
or of including the endometrium. Bury the 
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knots under the peritoneum, and • meticulously 
co-apfc the peritoneal margins. 

! 

Sterilization 

If the Avoman has had several children of the 
desired sex or Avhere some special reason exists, 
exsect the fallopian tubes Avhere they enter the 
uterus, co-ajit the gaps in the uterine cornua, 
and cover them accurately witli peritoneum. 
Bury the cut ends of the tubes in the broad 
ligament Avithout leaving any raw surfaces to 
cause adhesions. 

CcBSarean hysterectomy 
The subtotal operation is relath'ely simple. 
After delivering the infant through the trans- 
verse incision in the loAver segment, cut the cord 
betAveen tAVo hsemostats. Unless they separate 
of their own accord, leaA r e the placenta and 
membranes in situ, and gently eventrate the 
uterus. Disseminate 5 c.c. nupercaine solution 
subperitoneally on the posterior Avail of the lower 
segment. 

Ligate the round ligaments distally about 
2 cm. from the uterus, clamp them proximally 
and cut betAveen clamp and ligature. Apply tAvo 
long clamps to each broad ligament on each 
side of the uterus. Leave the adnexa unless 
diseased. Cut betAveen the clamps. Similarly 
apply two more clamps to each broad ligament 
down to and including the uterine arteries. A 
separate pair of hsemostats may be applied to 
the uterine arteries, which can be located by 
touch, taking care to grasp the tissue at the side 
of the uterus and thus avoid the ureter which 
is perilously close. Cut doAvn betAveen the 
second pair of clamps and, after ascertaining 
that the uterine arteries are secured, extend the 
original transverse incision right round the 
uterus. .If the original incision was vertical, 
amputate the uterus through the loAver segment. 

Ligature the uterine arteries and place tAvo 
figure-of-eight ligatures on each broad ligament. 

Using catgut, loosely co-apt the edges of the 
loAver segment Avithout including the endomet- 
rium, push the suture ends through into the 
cervix to act as a drain, sew the round and 
broad ligament stumps into the uterine stump, 
insufflate 5 g. sterilized penicillin-sulphathiazole 
poAvder, and unite the peritoneal flaps over the 
junction. Insufflate 5 g. sterilized penicillin- 
sulphathiazole powder into the pelvic caAdty. 

The total operation for carcinoma is a much 
more formidable affair. The danger of injuring 
the ureters is increased. If deep x-ray or radium 
therapy for folloAv-up treatment will not be 
available, a Wertheim’s hysterectomy should be 
attempted by the operator if competent. Extra 
nupercaine infiltration is required right down to 
the vaginal fornices, and a third pair of long 
clamps will be required on each broad ligament 
after the bladder has been completely separated 
from the cervix. Close the vagina in the same 
Avay as described for the lower segment, and 
unite it to the stumps of the broad and round 
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ligaments. Cover the junction by the peritoneal 

^ Closure of the abdomen 

Remove and count all sponges, etc. Level up 
the patient. Dry out the abdominal and pelvic 
cavities especially the pouch of Douglas. Tuck 
the free border of the omentum down into the 
recto-uterine excavation over the coils of 
intestine. Return the uterus to the abdominal 
cavity if it has been eventrated. Close the 
abdomen in layers. For the skin I prefer to 
use Allen & Hanbury’s ‘ Auto-skin clips. 
Tension sutures are essential. 

The supravesical extra-peritoneal lower segment 
operation 

In potentially infected cases, where it. is 
desired to conserve the uterus, the operation 
may be performed extra-peritoneally. Sterilize 
the vagina thoroughly. If the presenting part 
is fixed, push it up well. Insert a . self- 
retaining catheter. Make an 18 cm. midline 
abdominal wall incision down to the pubis 
separating the recti and pyramidales. (I 
prefer a Pfannenstiel incision but for brevity 
I forbear^ from describing it.) 30 c.c. of the 
anaesthetic solution must now be diluted with 
30 c.c. sterile water or isotonic saline and a 
thorough infiltration made under the perivesi- 
cal fascia and extra-peritoneal tissues over the 
front of the bladder, on each side of the bladder 
and in the vesico -uterine excavation, avoid 
puncturing the peritoneum or bladder. Order 
an assistant to distend the bladder with aqueous 
methylene blue solution (usually about 200 c.c. 
is required) and then to clamp the catheter. 
Make a ‘ T ’ incision in the transversalis and 
perivesical fascitB to permit the bladder to bulge 
forward. The peritoneum is firmly adherent 
only over the postero-superior surface of the 
bladder. Draw the fat pad and cellular tissue 
containing the peritoneum proximally up to this 
firm attachment, work a scalpel handle or finger 
tip over each lateral angle of the bladder to 
separate the peritoneum from its loose attach- 
ments. Stretch the central firm attachment; 
release the catheter clamp to empty the bladder 
and, working with the edge of a knife or scissors- 
clipping, detach the peritoneum. 'Should the 
bladder be injured, which is not uncommon, it 
must be repaired in layers. Should the peri- 
toneum be opened, the hole, if small, must be 
tied off without using a needle, or, if large, 
repaired in such a manner that there is no 
puncture left in the peritoneum. Mobilize the 
remainder of the peritoneum covering the bladder 
and lower uterine segment by blunt dissection, 
P\ s 5 j bladder down behind the pubis and 

hold there by a large retractor to obtain a 
sufficient exposure for a 12 cm. extra-peritoneal' 
transverse incision in the cervix. As described 
under the transperitoneal lower segment opera- 
tion, make a transverse incision in the lower 

*f tracb • 1G T n / ant and Puente, and 
-ew up the cervix. It- is advisable to dust 


10 g. sterilized penicillin-sulphathiazole powder 
all over the uterine wound and subpentoneai 
space, and to leave a length of 4 mm. (1/6 inch) 
rubber tubing down to the vesico-uterme excava- 
tion; this will serve as a . drain, or if the case 
becomes septic, for instilling penicillin. Level 
up the patient and close the abdomen as already 
described. Tension sutures are important. A 
self-retaining catheter should be kept in the 
bladder for a week if an injury has been- done 
to the bladder wall. 

After treatment ■’ 

To assist involution put the infant to the 
breast after the operation, the earlier the better. 

Immediately after the operation and during 
the puerperium, the patient should lie and sleep 
as much as possible in Sims’ posture. 

If all goes well, she should sit upright on 
the 3rd day and be out of bed on the 5th day. 
From the earliest moment, deep breathing, leg 
exercises and arm exercises in bed are important. 

Remove the skin clips or stitches on the 7th 
or 8th day. If union is not quite satisfactory, 
dress once daily with finely powdered urea or 
sodium sulphate to clean the wound, and when 
clean, apply sterile anhydrous glycerine until 
healing takes place. Do not remove the tension 
sutures until the abdominal wound is -firmly 
united ; the 10th day is the earliest on which I 
remove them. 

Post-operative retention of urine is usually 
best treated by giving intramuscular injections 
of 0.125 to 0.25 mg. doryl, moryl, esmodil or 
carbachol, which may be repeated up to 3 times 
in 24 hours. When prescribing .the sulpha 
drugs they should be ordered in sufficient dosage 
and according to their rate of excretion : sulpha- 
thiazole 2 hourly; sulphanilamide 4 hourly; sul- 
phapyridine, sulphadiazine and sulphamezathine 
6 hourly; sulphamerazine 8 hourly. Alkalis 
must be given to keep the urinary pH at 8. 
Six to eight pints of fluid (3 to 4 litres) in each 
24 hours must be given by some route to the 
patient. The fluid intake and urinary output 
must be charted to see that the patient is passing 
250 c.c. (8J oz.) every 6 hours. To obviate 
nausea and vomiting 50 to 60 mg. of nicotinic 
acid should be given with each dose of a sulpha 
drug. 

For a case of mild sepsis, where a 'tube has 
been left in the uterus and where the organisms 
prove susceptible, during the first 48 hours 
instil every 6 hours 5,000 units of penicillin in 
5 c.c. sterile distilled water. This may be 

if required tte^Sgtiifems^re 

For a serious case of sepsis due to susceptible 

§00 ,fv y intramuscular doses of at 
least 12,500 units penicillin or a continuous 
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Distension is best treated by large doses of 
activated charcoal. For ileus, neither pituitrin 
nor purgatives should be given. Drainage of 
the stomach and intestines by means of a Miller- 
Abbott tube, or in its absence by means of an 
indwelling Ryle’s or Bailey’s tube, gives good 
results combined with intravenous or rectal 
fluids. 

Acute dilatation of the stomach is to be 
treated by continuous aspiration through a 
Bailey’s or Ryle’s tube and intravenous or 
rectal fluids. 

Lochiostasis due to retrodisplacement of the 
uterus must be combated by Sims’ posture or 
by inserting a finger in the rectum and raising 
the uterus thereon. 

Dehydration must be obviated by giving fruit 
juice and other drinks in plenty. If the patient 
is unable to retain fluid by mouth it must be 
given intravenously and rectally. 

If there is diarrhoea, an iron-containing 
mixture will usually rapidly control the excessive 
evacuations and improve the ansemia. 
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THE MOST IMPORTANT DRUGS 
(Abstracted from the P/iamacewifc^ Journal , 

21st April, 1945, p. 203) 

In 1910 the following drugs, in the order given, 

slrK vst-sr. S5 bs a 1 %at 


(4) diphtheria antitoxin, (5) smallpox vaccine, 
(6) iron, (7) quinine, (8) iodine, (9) alcohol and 
(10) mercury. 

This year, the editor of the Journal oj the American 
Medical Association (10th March, 1945, p. 593) asked 
professors of medicine in teaching medical schools to 
state the ten remedies which in their opinion were 
the most important or useful. From the replies to the 
question the following list was compiled : (1) Penicillin 
and the sulfonamides and antibiotics. (2) Whole 
blood, blood plasma and blood derivatives. (3) Quinine 
and quinacrine. (4) Ether and other anaesthetics, 
morphine, cocaine and the barbituric acid derivatives. 

(5) Digitalis. (6) Arsphenamines. (7) Immunizing 
agents and specific antitoxins and vaccines. (8) Insulin 
and liver extract. (9) Other hormones. (10) Vitamins. 


M ANSON OF TROPICAL MEDICINE 

Abstracted from the Lancet , 6th January, 1945, p. 37 

Sir Patrick Manson was bom a hundred years ago, 
and a meeting to celebrate that important event was 
held on 14th December at Manson House, the home of 
the Royal Society of Tropical Medicine in Portland 
Place. His famous diary, in which he recorded in 
great detail all his main discoveries from 1873 onwards, 
was on view, with the diary which he kept in Formosa 
in 1866. Portraits of him at various stages of his 
romantic career gave spirit to a little collection of 
exhibits of interest to tropical experts — his drawings 
of the development of filaria in the mosquito, the 
actual slides showing development of filaria in 
mosquitoes sent to Cobbold in 1877, and the slides of 
malaria-infected anopheles sent to Manson himself by 
Ross. 

Sir Philip Manson-Bahr, in an address, told of his 
father-in-law’s birth on 3rd October, 1844, at the small 
town of Old Meldrum, near Aberdeen. He spent his 
boyhood fishing for eels, tickling trout, shooting 
partridges and playing cricket. When he was 15 he 
was apprenticed to the firm of Blackie Bros., iron- 
founders in Aberdeen; but he developed curvature of 
the spine, and with it that tremor of the right aim 
which many remember as characteristic of him. While 
he was lying on his back, recovering from this condi- 
tion, he decided to take up medicine, and with typical 
energy qualified while still below the statutory age 
in 1865. 

Next year he went to Formosa, where he was port 
medical* officer for 4 years, earning enough to repay 
his father the cost of his education. After a few more 
years spent at Amoy, he returned to Scotland in 1875, 
and married. Stirred by Lewis’s work on filaria in 
Calcutta, he returned to Amoy with his wife and a 
microscope, and by 1877 had discovered the nocturnal 
periodicity of filaria. Of his two Chinese assistants, 
the one who worked at night always found the parasite. 
'It is the discrepancy which teaches, if you would 
learn*, Manson said. . In 1878 he demonstrated the 
life-history of the filaria in the mosquito, news of 
which he sent in a modest letter, accompanied by 
specimens, to Cobbold in London, His study of para- 
sites from that time progressed rapidly. In 1883 he 
was appointed dean of the Hong Kong Medical School, 
which he helped to found. 

In 1890 he went home to Aberdeenshire, but in 
the following year, owing to a fall in the value of the 
Chinese dollar, he returned to practise, this time in 
London, where he formed the nucleus . of what, was 
to become the London School of Tropical Medicine. 
His studies of filaria grew and prospered. In 1894, 
arguing by analogy from what he had observed in 
filaria, he formulated his mosquito-malaria theory, and 
acquired the nickname of Mosquito Manson among the 
colleagues. Ronald Ross, then a major in the Indian 
Medical Service, got into touch with him, and in a 
famous correspondence of 58 letters (which # Ross 
thought f as noble a series as ever a man received’) 
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the malaria problem was thrashed out. In an experi- 
ment designed to convince the British Government, 
Manson arranged for anopheles infected with benign 
tertian to convey the parasite to his eldest son by their 
bites. Patrick Thorburn Manson, then a medical 
student at Guy’s, duly developed the disease. 

The London School of Hygiene and Tropical 
Medicine was opened under Manson’s direction in 
1899; he retired in 1912 and died in 1922, after some 
happy years spent mainly in fishing in Ireland. 


able to devote their lives to the advancement of science 
and practice of medicine. For this purpose, an All- 
India P Medical Centre should be established, an Indian 
Johns Hopkins’, staffed by the ablest peopfe. avaibble 
anywhere, employed full-time and a- deq ! P ; n tn 
and the best possible students should be brought into 
the centre with financial help, if necessary, in the form 
of scholarships. A special hospital should be attached 
to it for the study of malaria m which India has 
already played a large part. 


SCIENTIFIC RESEARCH IN INDIA 

Towards the end of 1943 Professor A. V. Hill, f.r.s., 
visited this country to advise the Government of India 
on the organization of scientific and industrial research 
and its co-ordination with the corresponding activities 
in England and other countries. His report. Scientific 
Research in India (Government of India,, Simla, 
price S annas), is a valuable document and should be 
widely read. # 

At the outset Professor Hill referred to the lack 
of scientific liaison between Britain and India in con- 
trast to the actions taken by the Dominions and the 
II.S.A. not only for war purposes but also for co- 
operative relations after it, with the result that India 
has been needlessly isolated and that her scientific and 
technical resources have not been utilized or developed 
to anything like the same degree as those of the other 
major countries. One of the most urgent needs is 
for young teachers, research workers and members of 
the technical staffs to be provided with facilities for 
advanced study abroad. For this, arrangements should 
be made in good time in view of the expected over- 
crowding soon after the war. Only the ablest people 
should be selected; financial assets of their fathers or 
a decision to get a higher qualification as a step to 
advancement in a profession should not weigh in 
selection. It is advisable to set up in London an 
Indian scientific office to deal with scientific matters 
and help workers coming from India, and the president 
of the Royal Society has expressed willingness to set 
up a standing sub-committee of the Society to afford 
general scientific assistance on Indian affairs. 

Medical education 

There are many medical colleges in India, but their 
standard seemed to Professor Hill to be unduly low. 
Routine teaching is done to a moderate standard 
limited by staff, space and equipment. No real 
improvement can take place until most members of 
the staff hold full-time appointments and are reason- 
ably • well-paid; at present they are apt to be busy 
medical practitioners, who, for a meagre part-time 
salary, come in and take a turn at teaching the classes. 
No great school of physiology has ever developed in 
India from which teachers and research workers could 
go out to . other schools and raise the standard all 
round. This applies to most other subjects connected 
with medicine. No research work of any significance 
m clinical medicine is yet done in the colleges. There 
arc very few full-time teachers and research workers 
m the clinical subjects, and there are no full-time 
medical, surgical or gynaecological units. Busy and 
successful practitioners usually control the teaching and 
°ut as the ideal to be aimed at by the medical 
student. India has a very high tradition in connection 
with tropical^ medicine, but the work has been done 
mainly outside the departments of the medical 
colleges, which remain largely adjuncts of medicine for 
rn«t ln f examination and teaching. Research can 
reproduce itself only if it is in contact with students 
young graduates. 


An all-India medical centre 

effective way of making a change in 
vrou *4 be to create teachers and research worl 


Medical research 

This is mainly carried out at special institutes in 
which very distinguished work has been done, partic- 
ularly in tropical medicine. Among them are the 
Central Research Institute at Kasauli, the School of 
Tropical Medicine at Calcutta, the Haffkme Institute 
at Bombay and many others. By. this arrangement 
the workers are not unduly burdened by teaching. and 
routine, but there is the disadvantage in isolating 
medical education and the clinical work of teaching 
hospitals from all contact with research. The existing 
institutes should be brought, where practicable, into 
closer contact with the medical colleges and higher 
medical education. Compared with the British Medical 
Research Council, the Indian Research Fund Associa- 
tion, has very limited functions, chiefly owing to 
scarcity of funds. 


Miscellaneous 

Professor Hill then deals with other subjects, but 
we have space only to refer to a few points. Scientific 
research in universities is the basis of all scientific 
progress, but except in few subjects very little has 
been done. In the biological sciences, the university 
departments are no ’better than the medical- colleges 
already referred to. The modem physiological or 
functional approach to 2 oology is almost completely 
absent. There is very little original work of any kind 
going on genetics. Biophysics is almost completely 
absent, except at the Bose Institute in Calcutta which 
is not a department of the university. Biochemistiy 
is quite strong in some centres, but tends to be asso- 
ciated with chemistry rather than physiology, zoology 
or botany. Except in one or two centres, physiology 
has no place^ except outside the medical colleges, in 
spite of its importance for general education. 

Science has played a large, part in the present war 
and will probably play a still greater part in future 
conflicts. A proper scientific organization must be 
built up within the war department itself. The 
material resources of India are very great, but most 
inadequately known; this is a hindrance now in the 
war effort of the country. The foundation in 1940 of 
Board of Scientific and Industrial Research repre- 
sented a very notable step forward in the organization 
of Government science in India; its full influence has 
not yet had time to be felt. Real research pays, but 
Indian industry as a whole has not yet appreciated the 
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THE PROBLEM OF ENDEMICITY OF 
CHOLERA IN BENGAL 

(A PLEA FOR FURTHER INVESTIGATION)* 

By S. C. SEAL, m.b., djp.h. 

Assistant Professor of Vital Statistics and Epidemiology, 
All-India Institute of Hygiene and Public Health, 

Calcutta 


In no country in the world to-day or perhaps 
at any time has cholera been so prevalent as m 
India and particularly in Bengal. The latter has 
been declared the permanent endemic home from 
which many of the epidemics and most of the 
pandemics of cholera have originated. Cholera 
forms one of the most important gastro- 
intestinal diseases which, next to malaria, takes 
the heaviest toll of life every year in Bengal. 

In spite ol the discovery of F. cholera ?, the 
causative agent, by Koch as far back as 1883, 
and of the subsequent other studies by Pfeiffer, 
Metchnikoff, Pettcnkoffer and others, and of the 
introduction of preventive' inoculation initiated 
by Ferran (Med. Res. Council, 1929) in Spain 
and' followed by Haffkine (1895) in Bombay ' 
and later improved by Nolle (1896), the know- 
ledge regarding the epidemiology and control 
did not improve as fast as in many other miec- 
tious diseases. The gap was, however, great y 
bridged by some outstanding work such as that 
of Roger’s re-establishment of saline treat- 
ment, Greig’s method of differentiation of 
heemolytic and non-haemoly tic strains, d Heielle s 
discovery of bacteriophage and perhaps a few 
other discoveries not so important. Undoubtedly 
there has been a falling trend in the mortali y 
from cholera in India due partly to the lntio- 
duction of anti-cholera vaccination and paitly 
to the growing activities of the public health 
department which is still in its infant stage; the 
achievement has not so far, however, been sigm- 

fi< The almost- static condition of cholera re- 
search a few years ago was perhaps due the 
fact that except for the accidental inti.oauc 
tion through communications, travel and pilgri- 
mage etc.f it had never been a matter of great 
concern for the Western World where the 
sciences of bacteriology and e P xd ®^J?J 0g ^ °J 1y 
mnated developed and are. bem^ y 

improved It is mainly an Indian problem and 
rSd have been a matter of concern for 
the Indian government, the Indian pub ic c 

ln TL? imnortSce of the problem, as well as 
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facilities for field investigation should undertake 
the research on a large scale in the light of the 
newer knowledge in bacteriology, was after all 
recognized by the Cholera Sub-Committee at 
the 11th Medical Research Workers’ Confer- 
ence held in December 1931, and was also 
pointed out by the Office Internationale 
d’Hygiene Publique, Paris. As a result, the 
Indian Research Fund Association instituted, a 
Special Advisory Committee to co-ordinate re- 
search work on cholera, and in 1934, several 
enquiries were started at various institutional 
centres, viz Calcutta, Madras, Shillong and 
Kasauli, in addition to those enquiries already' 
in progress for some years. These enquiries 
carried out investigations into different aspects 
of the problem for varying periods, and most 
of them terminated by the year 1940. The 
writer himself had the opportunity of serving 
in several of these enquiries for a period extend- 
ing over more than five years. The following 
aspects of the problem were particularly inves- 
tigated : 

(1) The serology of vibrios. 

(a) Inaba and Ogawa types. 

(b) The El Tor vibrio and vibrio 
hannolysin. 


metabolism of 


of V. 


(2) Biochemical reactions. 

(3) Chemical structure and 
the vibrios. 

(4) Cholera toxin. 

(5) The biochemistry of cholera case. 

(6) Differential isolation of vibrios. 

(7) Survival and multiplication 
cholera in water. 

(8) Statistical investigations. 

(9) The forecast of cholera. 

(10) The epidemiology and the carrier 

problem. . . 

The ultimate purpose of these investigations 
was to solve the problem of epidemiology 
(both epidemicity and endemicity, particularly 
the latter) of cholera so that effective control 
measures could be evolved with the final, object 
of complete eradication of the disease, if pos- 
sible, from its endemic home whence the mfec- 
tion is supposed to spread regularly. While 
the results of these investigations are supposed 
to have clarified many fundamental issues and 
advanced our knowledge on the various aspects 
of the problem, including the technique required 
for their studies, it is to be seen how far the 
studies have been helpful in the solution of the 
main problem ‘ endemicity ’. For a complete 
survey of the results obtained in these investi- 
gations the readers are referred to the review 
on the subject 'Cholera Research m India, 
1934-40’ by Major-General Sir John laylor, 
late Director, Central Research . Institute, 
Kasauli, India. 
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Present position of the epidemiology and 
carrier problem in cholera 
The bulk of the evidence collected before the ' 
commencement of the above investigations 
tended to show that in cholera the ‘ carrier did 
not exist in the same sense as in typhoid or 
dysentery. V. cholera? was found to peisist in 
convalescents and contacts only for a short 
period, and it was therefore thought unlikely 
that the carrier was responsible for transmitting 
infection at any prolonged interval after the 
primary infection and consequently to places 
remote from the cholera-infected areas. The 
other important possible source of infection 
was contaminated water. Both the . questions 
were obviously of importance in relation to the 
epidemiology of cholera. The. investigations 
under the I. R. F. A. therefore aimed mainly at 
the studies of these two factors, viz (1) the 
question of the carrier and (2) the position of 
V. cholerce in the environmental sources, par- 
ticularly water. 

Among the primary difficulties that were en- 
countered the following should be mentioned : 

(1) What is a true cholera vibrio ? Is the 
vibrio really responsible for cholera ? What is 
the definition of cholera ? Should it be based 
on bacteriological findings or on clinical find- 
ings ? 

(2) Are the existing methods of isolation of 
the organism adequate ? If not, what is the 
best method of recognizing the true choleragenic 
vibrio ? 

(3) What is the relationship of the true 
choleragenic vibrio, if defined, to the other types 
of vibrio found in human beings, in water, etc.? 

It was recognized that unless these basic 
points v.ere settled beyond doubt, no progress 
could be ■ expected in the investigations of the 
epidemiology of cholera, which involves the re- 
lationship of the vibrio to the cholera case and 
to the epidemic, whether occurring in the ende- 
mic or non-endemic areas, and investigations 
of the conditions under which V. cholera exists 
and is transmitted as an infecting agent. The 
necessity for identifying true choleragenic 
vibrios was further emphasized by the findings 
as to the common distribution of various sero- 
logical and biochemical types in natural waters 
in the plains of India and in various other 
sources. It was also of interest therefore to 
study the relationship of the former to the 
latter types of vibrio which might play some 
role in the epidemiology and particularly in the 
endemicity of cholera. Also, without the clari- 
fication of these points, it was not possible con- 
fidently to recommend the proper strain for the 
preparation of vaccine for preventive inocula- 
tion and effective quarantine measures 
From the results of the above investigation* 
attempts were made to establish that only one 
type of vibrio, t-m serological type 0 sub-group 
1 of Gardner and Yenkatraman fiossi 


Venkatraman .(1935) was 
and this conclusion was 
accepted as the working hypothesis by the Office 


Internationale d’Hygiene Publique, Paris. A 
differential medium had also been found (Read, 
1939) in the preparation and trial of which the 
writer himself (Seal, 1939) took an active part. 
Accordingly, the significance of the results of 
the earlier field and laboratory investigations 
was open to doubt. After the working 
basis had been established, the ideas, about the 
epidemiology of cholera were provisionally re- 
oriented, and the later field enquiries in an 
endemic area of Bengal were inaugurated to 
obtain more exact information as to the distri- 
bution of V. cholerce, as defined, and to its re- 
lation to the cholera case and eventually to 
other factors in epidemiology. The problem as 
to how cholera infection persists in an endemic 
area was taken up in these field enquiries 
having in view the following points : 

(a) Direct transfer of the vibrio from case 
to case. 

( b ) Persistence of the vibrio in the cholera 
convalescent or healthy carrier. 

(c) Survival of the vibrio, with or without 
multiplication, in infected water. 

The Bengal Cholera Field Enquiry in which 
the writer also served for some time was estab- 
lished on the above basis in regard to the diag- 
nosis of V. cholerce, and the newer technique 
developed for differential isolation of the 
vibrios was employed. Thus the entire atten- 
tion was then directed towards the study of the 
vibrio now defined as the true cholera vibrio, 
and the other associated vibrios were thought 
absolutely unrelated. The following is a 
summary of the observations made: 

V. cholerce could not be isolated from the 
stools of the general population or from water 
in the endemic area except in direct relation to 
the cholera case. Direct close contacts and water 
in the immediate vicinity showed the presence 
of V. cholerce for short periods only from the on- 
set of a case. The maximum periods of persist- 
ence for convalescent carriers, contact carriers 
and water sources were found to be 13, 9 and 
16 days, respectively. ‘ The cholera case itself 
would appear to be the major factor in disse- 
minating infection, and close contact carriers and 
ivater sources infected from the case may act 
as intermediaries for short periods and at short 
range. 1 

The following factors related to the chemical 
composition of water and effecting the survival 
and multiplication of V cholerce in this envi- 
ronmental source were studied to elucidate 
their possible importance in relation to the 

?f valence an . d spread of cholera : 

( 1 ) halt concentration. 

2- rganic content. 

rA S, ydro J en ion concentration, 
duced. 6 ^ ° f the nUmber of vibrios intro- 

. ^ ^e effect of the presence of other nr^n 
TheTTl 7 f0Und * water and stooff 

longest owed that V. cholerce survived 

longest m saline water at high pH— up - 
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It was, therefore, of interest to. find out whether 
salt or tidal water areas was in any way related 
to endemicity. The results of investigation in- 
dicated that the conditions in the 1 sweet ’ 
water areas were apparently more stabilized 
than in the salt water areas of Bengal. On the 
other hand, the average total incidence of 
cholera was higher in the salt water area than 
in the sweet water area. Observed alterations 
in the tank water in the tidal area were almost 
certainly due to changes in the character of the 
river waters. The reverse was the condition in 
the sweet water area. Alteration of other factors 
investigated, e.Q. cessation of cholera, increase 
in the rainfall, fall in the total solids percent- 
age and rise in the total solids chloride ratio 
in water, and the decrease in agglutinable 
vibrios followed though with some time lag 


changes in the system. 

On the whole, no constant relationship bet- 
ween the bacteriological and epidemiological 
findings and the chemical nature of watei in 
these areas could be established. Taylor, how- 
ever suggests { an extension of the investiga- 
tions to areas of widely different experience of 
endemic and epidemic incidence may possibly 
yield information of value 

Let us now briefly consider some of the other 
factors with a view to finding out if any oi 
these throws any light on the problem. 

(1) Geographical distribution. 

In the world, particularly in the Asiatic con- 
tinent, the endemic areas in general are found 
peculiarly distributed in coastal areas. It has, 
therefore, to be seen what meteorological, envi- 
ronmental and other peculiarities are respon- 
sible for this selective distribution. 

(21 Meteorological and seasonal factois. 
Russell and Sundararajan (1928) ^served 
‘climatic factors appear to haven ° ' 

whatever on the incidence or spread of cholera. 
A -preliminary study by Lai and others (194 ) 
of P the mean cholera incidence and of ^seasonal 
distribution of the disease demonstrates that 
the districts of Bengal showed heterogeneity as 
regards their cholera experience, and even 
different parts of the same district showed con- 
siderable heterogeneity. In f^^f^eJabu- 

SSSfe 

tion, (M. taw* ‘™ he Va ™S of triiariate 

eSm^accoSgVo the following arbitrary 

“^awaso^d-end^oi^tbe 

last 32 years there weie m not re- 

months ^a^'the maximum period of absence 
corded, and if the +^ an 5 months; 

of cholera records was defining of several 

This stndy led tn ‘1 “ 3 Aolera 

areas which f"“ sib!e factors concerned, 
experience. me 1 . 


such as co-variation of cholera mortality with 
meteorological condition, viz temperature, 
humidity, rainfall, etc., were studied with allow- 
ance for the specific, seasonal and yearly factors 
associated with the thanas; no significant 
correlations were established for the- areas; the 
data on the whole threw doubt in Roger's 
hypothesis of a critical level of absolute humi- 
dity (0.4 mm.) affecting the cholera incidence 
and mortality. 

(3) Density of population. 

The association between density of popula- 
tion and cholera mortality was studied by the 
same authors by working out partial correlation 
co-efficients keeping the area fixed. The corre- 
lation co-efficient was insignificant. 

(4) Intestinal flora of the population in the 
endemic area. 

No emphasis has so far been laid on the study 
of this factor. But it has been shown by 
Linton, Shrivastava and Seal (1938) that the 
yield of specific substance of V. cholera differs 
considerably with changes in the constituents of 
the media. Another fact is that the popula- 
tion all over the areas in the Asiatic continent 
where cholera is endemic is essentially rice- 
eating, whereas the Europeans whose diet con- 
tains more animal protein do not often suffer 
from the disease although they may be living 
for years in these endemic centres where the 
• disease is mostly confined to poorer people. 
Whether this fact can be explained by the level 
of sanitary sense is by no means certain. 

(5) Changes of vibrio types. 

It has been found that vibrio types do not 
remain constant from year to year' or even 
month by month in any locality in the endemic 
areas. Inaba is replaced by Ogawa or vice 
versa , or both may be simultaneously present 
in variable proportions. This has not been 
adequately explained. The El Tor vibrio has 
been reported to have caused several outbreaks 
of cholera in Celebes whereas the association 
of this vibrio with clinical cholera, has been 
denied by some workers in India although it has 
been isolated both from human beings and water 


sources. . ., 

(6) Does the endemic strain differ from the 

epidemic strain ? . 

The phenomenon of variation of virulence is 
perhaps not doubted, though it is difficult to 
adduce experimental evidence for want of truly 
susceptible animals. Lai compared the rate of 
spread of infection from cases to contacts and 
he suggested that the epidemic cases show a 
higher rate of dissemination among the con- 
tacts than the sporadic cases. Doorenbos actu- 
ally classifies the vibrios as ‘ epidemic strains 
and ‘endemic sti-ains.’ But there is no serol- 
ogical or biochemical means of differentiating 
these- strains. 

In view of the above findings, it is . difficult 
to explain sporadic cases in the endemic areas 
occurring sometimes at interval of months. In 
other words, the problem of endemicity of 
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Baby’s First Solid Food 

r 

5 Allenburys Malted Rusks are a valuable food from the age of ten 
months onwards, and may be used even earlier as a stimulus to 
salivary secretion and a help to teething. Their use encourages the 
development of a strong, wide jaw in which there is ample -room for 
the teeth. 

The Rusks retain their crispness and flavour under the most varied 
climatic conditions. 


Allenburys Rusks are not available at present but every effort 
will be made to resume full supplies when conditions permit 








PTOIN TABLET 

ANTICONVULSANT 

A preparation of soluble phenytoin supplied as a sugar-coated tablet for the treatment 
of epilepsy. 

Eptoin Tablets are free from the narcotic effects usually associated with bromides 
and barbiturates and greatly decrease the number of convulsive seizures in cases which 
have not responded satisfactorily to other forms of treatment. 

If a patient has already been treated with barbiturates or bromides, these drugs 
should be withdrawn slowly as their sudden cessation before a reservoir of soluble 

phenytoin has been built up may precipitate attacks 

The average daily dose is one 0.1 gm. (It grains) Eptoin Tablet during or just after 
meals three times a day. 

Supplied in tablets containing 0.1 gm. (H grains) 

Bottle of 100 tablets 


For particulars 



please apply to 


BOOTS PURE DRUG COMPANY LIMITED 


P.O. Box 2070 
CALCUTTA 


P.O. Box 680 
BOMBAY 


P.O. Box 168 
Br. COCHIN 


Manufactured by : 

BOOTS PURE DRUG CO., LTD. NOTTINGHAM, ENGLAND ^ 
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cholera still remains unsolved. General Sir 
John Taylor’s views on this point may also be 

^Although these facts (as summarized in his _ 
review) have been established on the ^ asis ^ 0 
an improved technique and on a sound serol- 
ogical method for the recognition of V. clioler a, 
it cannot be stated that the factors concerned 
in the production of endemicity of cholera in 
the area under study have been elucidated. 
Finality cannot be claimed for the results oi 
one investigation of this nature and the tech- 
nique used may not have been able to detect a 
low level of infection in stools and water. 

It will thus be seen that the problem of pri- 
mary importance in the epidemiology of 
cholera is the mystery involved in its endem- 
icity. Since the attempt to unravel that 
mystery on the basis of the hypothesis that the 
choleragenic vibrio should exist only in one 
form has failed, it would perhaps be worth 
while to reconsider the problem from a differ- 
ent point of view, e.g. the question of variation 
of the cholera vibrio. The El Tor vibrio differs 
from the true cholera vibrio only in the matter 
of haemolysis ; it has been isolated in India both 
from water sources and healthy individuals. 
The question also remains whether any change 
or changes are involved in the existence of the 
Inaba, Ogawa and intermediate forms just as 
we have in the three .diphtheria forms, viz 
gravis, mitis and intermediate. The significance 
of the finding of lipoid-polysaccharide complex 
by Linton, Shrivastava, Seal and Mookerji 
(1938) in the strains collected at the height of 
an epidemic and the loss of lipoid from the 
structure at the end of the epidemic has not 
been fully understood and requires to be 
followed up. In fact, the important points in 
this connection which still await answering 


(1) Where and how does the cholera vibrio 
exist before a case occurs in the endemic area? 

(2) Does anv vibrio, El Tor or any type 
other than the' true cholera vibrio, as defined 
(Gardner and Yenlcatraman, 0 sub-gioup I) 
play any part in the endemicity of choleia by 
its existence . in human beings and water 

sources ? ...... 

It is quite possible that multiple factors are 

involved and some of these may be: 

(a) Certain peculiarities of the environ- 
mental conditions including climate, soil, water, 
etc 

(b) Intestinal flora of the individual or in- 
dividuals concerned. 

(c) Changes in the vibrio forms in cases, 
contacts, carriers and water sources. 

Thus there are many grounds for further in- 
vestigation the necessity of which has probably 
been sufficiently indicated and emphasized in 
the above discussion. 
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Current Topics 


Transmission of Sandfly Fever Virus by 
Sandflies Hatched from Eggs Laid by 
Infected Females 


(Abstract in Tropical Diseases Bulletin, Vol. 41, 
July 1944, p. 565 from the Med. Parasifc. and Parasitic 
Dis., Moscow, Vol. VI, 1937, p. 922) 


From the available data it is evident that the virus 
of sandfly fever is not retained in the human body 
during the interepidemic period and, therefore, the 
source of each outbreak of the disease must be sought 
elsewhere. Whittinghnm and Rook believed that the 
sandfly larva? became infected by ingestion of the 
feces or dead bodies of females, and that a newly- 
hatched imago was incapable of transmitting the infec- 
tion until it had its first blood meal, which activated 
the virus. Since these views did not afford a satis- 
fnctoiy explanation, the authors carried out a series of 
experiments to determine whether the virus is trans- 
mitted to the offspring of Phlebotomy papatasii 


through the ova. Female sandflies (15,331 divided into 
47 batches) were fed on patients during the infective 
period of the disease (not later than 20 hours after 
the onset of fever), and 2 to 3 days later they were 
allowed to have another maal on the patients. Those 
that survived to the 6th to 7th day were fed for the 
third time. By transferring the insects to new 
receptacles and collecting the eggs found in these it 
was possible to determine the time when they were* 
laid. The offspring of the females fed in the endemic 
area were transported to Moscow for the final tests. 

. J he presence of virus in the new generation was 
determined both for the larvae and the adults. In the 
^™ cr ,, casc ,' 200 kmc hatched from eggs laid six days 
afte F % e . ^ rst f e ed of the females, were washed in 
sterile Ringer solution and then emulsified. The emul- 
sion was injected • subcutaneously into two volunteers 
but produced inconclusive results. volunteers 

nlloLd g tn d fJr? e ad oi t fe , maIe sandflies these were 
allowed t° feed on 24 volunteers. Thirteen of thp^ 

were bitten- by- insects hatched from eggs which had 

been laid one 'to five days after the iSing feed of 
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the parent sandflies. None of these persons showed 
any evidence of infection, direct or indirect (inocula- 
tion of their serum). The remaining eleven volunteers 
were bitten by sandflies derived from eggs, some of 
which were laid between the 6th and 8th day after 
the infecting feed of their mothers. While in six per- 
sons of this group there was no reaction, five others 
showed the typical clinical manifestations of sandfly 
fever which developed after an incubation period 
characteristic of this disease. Inoculation of other 
volunteers with the blood of these patients, taken at 
the beginning of the pyrexial period, also produced 
infection. 

These experiments have demonstrated : (1) the trans- 
ovular transmission of the virus of sandfly fever to the 
offspring of sandflies; (2) that the infection is trans- 
mitted to man by the bite of those females of the 
second generation which had hatched from eggs laid by 
the parent-insect 6 to 8 days after the infecting feed. 

In one of the positive experiments infection was 
produced by the . bites of newly-hatched sandflies, 
showing that the virus in these insects is transmissible 
without activation by a previous blood meal. 


Sterility 

By F. A. BELLINGHAM 

(Abstracted from The Medical Journal oj Australia, 
Yol. I, 10th February, 1945, p. 129) 

Treatment of mai.e sterility 
The effectiveness of any treatment of male sterility 
must be controlled by repeated semen analyses. 
General hygienic and dietary measures should include 
especially the exhibition of vitamin-B complex and 
vitamin E. These vitamins seem to have an effect on 
spermatogenesis. Adequate rest and recreation should 
be provided with a holiday when necessary. I am 
sure that overwork and undue fatigue produce # many 
a poor specimen of semen. Iron is necessary in the 
case of ansemia. Thyroid extract is given partly 
empirically, but would . seem sometimes to improve 
spermatogenesis. Excessive coitus should be avoided. 
I have had some successes in cases in which coitus 
was limited, as far as practicable, to the twelfth to 
fourteenth days of the wife’s menstrual cycle — that is, 
to the approximate time of ovulation. 

Gonadotropic hormones 

My practical experience of gonadotropic hormones 
is with ‘Serogan’. and ‘ Antuitrin S’. The former I 
have found to give the best results, as it directly 
stimulates the germinal epithelium of the testis, leading 
to more active spermatogenesis. Two hundred units 
of 4 Serogan * are given twice a . week for six weeks ; 
after a month’s rest this course is repeated. Morpho- 
logical examination then reveals, improvement in many 
specimens. ‘Antuitrin S’ is mainly used as a prophy- 
lactic in younger patients with undescended testes — 
a condition which greatly lowers spermatogenesis. 

Androgenic hormones 

Androgenic hormones are especially useful when 
impotence or infrequent coitus are factors. . The 
administration of all hormones would best be scienti- 
fically correlated with assays of excretion of gonado- 
tropic hormone. 

Dyskyesis 

In my opinion many cases of spontaneous mis- 
carriage are due to subfertile semen, which is adequate 
for conception, but not for the normal development 
of the ovum. Probably this is due to deficient excre- 
tion of chorionic hormone. Consequently all pregnancies 
resulting from semen known to be ‘below par’ should 
be safeguarded by prophylactic therapy up to four 
months. I have found ‘ Antuitrin S (Forte) , one cubic 
centimetre (500 units) being given twice a week, the 
most successful injection, together with the exhibition 
of vitamin E. 


Ps. Pyocyanea Meningitis 

(From the Lancet , i f 27th January, 1945, p. 121) 

Most bacteriologists are familiar with the specimen 
of cerebro-spinal fluid which, particularly if there has 
been delay in transit from hospital to laboratory, 
looks a little opalescent but is found to contain nothing 
abnormal except a pleomorphic gram-negative bacillus 
which is blithely reported as a contaminant. The 
frequency of such contaminations was illustrated by 
Smith and Smith in their isolation of ‘conform 1 
bacilli, white staphylococci, diphtheroids, and non- 
hemolytic streptococci in 40 per cent of 223 specimens 
of cerebro-spinal fluid. About a third of these conta- 
minants were judged to come from the water used 
to rinse and immerse the sterile syringes and needles 
before spinal puncture. Such contaminating bacteria, 
apart from being an annoyance and sometimes a snare 
for the bacteriologist, probably do little or no harm 
where lumbar puncture is performed for the withdrawal 
of cerebro-spinal fluid. It is altogether different if 
fluid is being injected intrathecally, as is done on a 
considerable scale with anaesthetics and lately with 
penicillin. Thus Barrie reported 11 cases of low-grade 
meningitis with one death among 96 consecutive 
patients operated on under spinal anaesthesia. In that 
instance a defective filter used for the preparation 
of sterile water was probably to blame. Now in this 
issue Frankis Evans. . reports 2 fatal cases of 
Ps. pyocyanea meningitis following spinal anaesthesia. 
The source of the organism was not finally traced, 
but the needle used for lumbar puncture was stored 
in spirit, a poor disinfectant, and rinsed with ‘ sterile ' 
saline before use; and rinsing with so-called sterile 
saline or water is a likely mode of introducing bac- 
terial contaminants. The practice of storing sterile 
saline or .water in large winchester bottles is still too 
common in hospitals, and no matter how often these 
bottles are used, the label ‘sterile’ or even ‘distilled’ 
is accepted by the nursing staff as sufficient securfly, 
although it is well known that sterile distilled water 
is easily contaminated. . “ 

On another page Bottereli and Magner report 
11 cases of Ps, pyocyanea meningitis — all but 2 of 
them fatal — from a Canadian neurosurgical unit. The 
infection in 2 cases was apparently attributable to the 
intrathecal injection of prophylactic penicillin. 
Although great care, was taken in the preparation' of 
penicillin solutions in the Jaboratoiy, ana frequent 
cultures of dispended samples were sterile, the dregs 
of two bottles used in the wards contained 
Ps. pyocyanea. In the remaining 9 cases infection was 
presumed to have spread from the head wound to the 
subarachnoid space with which it was in direct or close 
contact. Infection of the wound with Ps. pyocyanea 
was probably present in 3 cases before admission, and 
Bottereli and Magner deprecate incomplete operative 
interference, unless it is unavoidable, before the patient 
is admitted to a special unit. Cerebral tissue, if 
debridement is complete, is relatively resistant to 
infection with gram-negative organisms, but ‘gram- 
negative pus ’ in brain wounds, even when there, is 
free drainage, may be followed by fatal meningitis, 
and therefore every precaution must be taken to 
prevent its occurrence. In this Canadian unit the 
surgical no-touch technique, which in McKissock’s 
experience has proved so successful in preventing infec- 
tion of head wounds, was adopted, blit its faithful 
practice could not always be guaranteed in the face 
of overcrowded wards and over-worked nurses, and 
Bottereli and Magner attribute at. least 4 of their 
pyocyanea infections to ward cross-infection. The risk 
of such a happening was greatly reduced when they 
gave up the local instillation, of penicillin by rubber 
tube in favour of primaiy closure of the wound by 
suture with penicillin systematically. 

These tragic hospital infections are not isolated 
occurrences, and their courageous publication should 
be warning enough. 
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The Differential Diagnosis of Weariness 
and Fatigue 

(From the Medical Press and Circular, Vol. CCXIII, 
7th March, 1945, p. 146) 

A comvuaint of weakness is frequently made to the 
doctor. It may be described as exhaustion, fatigue, 
Jo«s of ambition or low vitality. What can the doctor 
do to determine its cause? The author has com- 
piled data in 300 consecutive patients who complained 
of weakness, fatigue, or weak spells, and presents an 
answer to the question. 

In 61 patients (20 per cent) the complaint was caused 
by a physical illness. In 239 . (80 per cent) it was 
apparently not due to a physical illness, but was the 
result of a nervous state. . 

Of the 61 patients suffering frona a physical illness, 
in 28 it was possible to make a diagnosis by clinical 
observation alone. In 20 patients the disease was 
hidden and the diagnosis could not be made without 
laboratory tests or roentgenograms were needed to 
confirm or disclose the diagnosis. 

An analysis of the physical illnesses < causing weak- 
ness and fatigue showed the chronic infections were 
found in 13 patients— 3 pulmonary tuberculosis, 8 non- 
tuber culous pulmonary infection, 1 urinary, 1 syphilitic. 
Metabolic disorders were found in 12 patients — 
S diabetes and 4 myxoedema. Eight patients suffered 
from heart disease. Sixteen patients had neurologic 
disorders — 4 myasthenia gravis, 8 narcolepsy, and 
3 classified as psychomotor epilepsy. Severe . anaemias 
were found in five patients; nephritis in three. 
Miscellaneous conditions were found in the remaining 
four, carcinoma of the lung, vitamin deficiency, recur- 
rent fever, possibly due to Hodgkin’s disease, and 
unclassified low-grade fever. 

A larger series of cases would almost certainly 
include important disorders not present in this group, 
such as Addison’s disease ana subacute bacterial 
endocarditis. Yet this group gives a fair picture of 
what the doctor may expect to meet when he is con- 
sulted by a patient who complains of weakness. 

If weakness and fatigue are due to a nervous state, 
this origin will be suggested by the _ history of the 
patient, his behaviour under examination and by the 
quality of his symptoms. 

An analysis of the nervous disorders in the 239 
patients showed psychoneuroses in 44, mental depres- 
sion in six, and benign nervous states in 189 (chronic 
nervous exhaustion 135 patients, nervous fatigue 
54 patients). 

From the therapeutic viewpoint it is important to 
distinguish the true neuroses from what may be called 
‘benign nervousness’. A neurosis is largely dependent 
on intrinsic factors, whereas a benign nervous state 
is largely dependent on extrinsic factors. If the 
patient with a benign nervous state is assured that 
the physical examination has discovered no disorder 
he expresses satisfaction. Whereas the true neurotic 
in similar circumstances is disappointed. He stresses 
the seriousness of his complaints and insists that some 
abnormality must be found to account for them. 

It. can be seen from the records of these 300 patients 
that vitamin deficiency, endocrine disorders, blood 
pressure and weak heart considered by the laity and 
the medical profession to be common causes of weak- 
ness, were actually found to be rare, and that weakness 
due to liver trouble, poor elimination or low blood- 
pressure was not encountered. 


having collapsed and died before reaching hospital, 
I have analysed these cases from the point of view 
of ascertaining what are the most likely causes °J 
such deaths. Twenty-eight persons were found dead 
other than in their beds,. 20 were found dead m bed, 
and 52 had collapsed and died before their arrival at 

the hospital. , .. . , t , 

As might have been expected, it is seen that coronary 
atheroma and its consequences were responsible for 
40 per cent of these deaths. Nearly half of those 
who collapsed and died, died from this cause; but 
it did not play such a prominent part in the case of 
those found dead. Nine persons died from hyper- 
trophied hearts which had failed. In six subjects very 
little was found except some dilatation of the heart to 
which death was attributed, no other reasonable cause 
for the death suggesting itself. A man, aged fifty- 
seven years, found dead in bed, had considerable 
fragmentation of the heart muscle (whatever signi- 
ficance this may have), with slight blood infiltration, 
very little atheroma in the coronaries and a slightly 
enlarged and dilated heart (weight 14 ounces or 
397 grammes). Four of the patients had valvular 
disease of the heart, and one died from transverse 
rupture of the ascending aorta. 

There were 15 examples of haemorrhage within the 
cranium. Five instances of cerebral haemorrhage were 
in persons found dead; two pontine haemorrhages and 
a cerebellar haemorrhage were found in persons who 
had collapsed and died. Pia-arachiioid haemorrhage, 
usually from a ruptured berry aneurysm, was found 
seven times, four times in patients who had collapsed 
and died, once in a patient found dead, and twice in 
subjects found dead in bed. In two additional cases 
an epidural or subdural haemorrhage was found at the 
autopsy to be due to an injury which had occurred 
some days previously. One patient collapsed and died 
of meningitis on his way to hospital, as did a subject 
suffering from lobar pneumonia. There were two other 
examples of pneumonia or abscesses of the lung and 
one of acute pulmonary cedema. A woman, aged 
thirty-five yearn, and about three months pregnant, 
was found dead in her doorway from massive pul- 
monary embolism. A man, aged fifty-seven years, 
was found dying in his bed, which was saturated with 
blood that had come from a bleeding duodenal ulcer, 
the intestines being full of blood which had escaped 
by the anus. One patient died from a ruptured gastric 
ulcer and another from a ruptured duodenal ulcer. 
An alcoholic with a cirrhotic liver was found dead. 
Alcoholism seemed the principal cause of death of four 
subjects, two who were found dead and two found 
dead in bed; in the case of one of these, death may 
have been due to inhalation of vomitus; in another 
case the alcohol content of the blood taken at the 
post-mortem examination was veiy high, namely 
0.44 per cent (in urine, 0.58 per cent). One death 
was attributed to heat stroke. In two subjects one 
found dead and one found dead in bed, the condition 
of the kidneys seemed to indicate that death had been 
due to uraemia. 

.i Of oo th r ei § h j pe ; rsons with coronary disease out of 
the 28 found dead, a male, aged seventy-seven years, 

heart rau ® cIe ’ and six males (aged 
fi fty -two to eighty-three years) and one woman (aged 
sixty-four years) had coronary atheroma, often with 
some fibrosis of the heart muscle. 


* Sterile Pyuria ’ 


4 Found Dead * Dead in Bed and 
* Collapsed and Died 

Bv J. B. CLELAND 

(Abstracted from The Medical Journal o / Australia, 
Vol. I, 3rd March, 1945, p. 221) 

During the last three years, having carried out 100 
post-mortem examinations on persons found dead or 
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The 3etiolog3' is obscure and the various possible 
causes (bacteria, toxins, syphilis fungus and virus- 
infection) have been carefully discussed bv Moore in 
a recent paper, the author himself being of opinion 
that an ultra-microscopic virus is the most likely 
underlying factor. 

Briggs, on the other hand, believes that a gram- 
positive coccus is the offending organism in all "cases 
and states that bacteria of this type sometimes appear 
in the urine after one or more doses of an arsenical. 

The symptomatology is often identical with that of 
urinary tuberculosis and, in cases where a search for 
tubercle bacilli in the urine has been negative, a 
meticulous urinary investigation may still leave the 
observer in doubt as to the true nature of the disease. 
Under these circumstances a trial course of arsenic may 
promptly settle a difficult diagnostic problem, as the 
majority of cases of true abacterial pyuria respond 
drama tical^ to this form of treatment. 

In view of the danger of untoward reactions in 
patients whose powers of resistance are often impaired, 
a smaller doscage should be emploj’ed than that com- 
monly used in the treatment of syphilis. It is advis- 
able to start with an intravenous injection of 0.1 g. 
of novarsenobenzol. This is increased to 0.3 g. over 
three-day intervals, the total amount given in a course 
not exceeding 1.2 g. 


Condylomata Acuminata 

(From the Medical Press and Circxdar, Vol. CCXIII, 
7th March, 1945, p. 147) 

Condylomata acuminata may occur in many situa- 
tions such as the penis, labia, vagina or urethral 
meatus and arc often given the misnomer * Venereal 
Warts \ Culp and Kaplan of Texas have found that 
podophyllin is unusually successful in producing prompt 
and complete disappearance of condylomata acuminata 
regardless of size, number, location or duration of 
growths. The drug ‘is best applied as a 25 per cent 
suspension in mineral oil. Anaesthesia and hospital- 
ization are not necessary. There is minimal time lost 
from any type of physical activity. 

Most lesions disappear within four days after a 
single application of the drug. Growths within the 
urethra usually require two or more treatments. 

No ulceration or scarring results and the surround- 
ing normal tissue usually is unaffected by the drug. 


Signs and Symptoms of Impending 
Cerebral Haemorrhage 

By R. D. TAYLOR 
and 

I. H. PAGE 

(Abstracted from the Journal o{ the American Medical 
Association, Vol. CXXVII, 17th February, 1945, p. 384) 

The records of 40 patients who died with essential 
hypertension were examined to determine whether or 
not the clinical courses of those who died of cerebral 
haemorrhage were similar enougli to allow an accurate 
prediction of apoplexy. Among this group 19 had fatal 
cerebral haemorrhages. Five signs and symptoms were 
consistently observed. These were : (1) severe occipital 
or nuchal headaches, (2) vertigo or syncope, (3) motor 
or sensory neurologic disturbances, (4) nosebleeds, and 
(5) retinal haemorrhages in the absence of papillcedema 
or exudates. These findings were negligible or absent 
among those patients who died of other causes. It is 
concluded that demonstration of any four of these 
manifestations in persons with essential hypertension 
warrants the assumption that death from cerebral 
haemorrhage will occur within 0.8 to five years (average 
2.1 years). 
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Treatment of Infective Hepatitis 

(Abstracted from the British Medical Journal i, 
24th March, 1915, p, 415) 

Ihe present number of the Journal containing details 
of therapeutic trials of methionine in infective hepatitis 
by groups of workers at Cambridge and Oxford. In 
these two series there were 68 treated cases and 68 
controls. The conclusion is reached that treatment 
with methionine has no significant effect on the 
severity or duration of infective hepatitis or the 
incidence of relapses. 

What are the indications for treatment in infective 
hepatitis ? The first is rest in bed, which should be 
continued until the liver is no longer tender and the 
urine is free frorn^ bile, preferably by the delicate 
Hunter reaction. The routine diet should be high in 
carbohydrate, low in fat, and high in proteins. The 
emphasis should be on the carbohydrate, and fat 
should not be reduced to a level at which the food 
becomes dry and unpalatable. Payability of the diet 
and avoidance of undernutrition are indeed primary 
factors in the treatment of a disease in which loss of 
appetite is the leading symptom, and Turner came to 
the sobering conclusion that patients who were allowed 
to choose their own diet did at least as well as, and 
in some instances perhaps better than, the average. 
Fresh milk is often well taken; the cream which 
separates on standing can be removed, though this is 
not absolutely necessary. Dried milk is often rejected. 
Fruit drink ensure a large intake of fluid, carbohydrate 
and vitamin C. Regularity and frequency of food 
intake are probably of greater importance than exact- 
ness in the composition of the diet, and Turner 
believes that if patients were given an infusion of 
glucose for each meal avoided or vomited some 
disasters might be obviated. Routine treatment with 
dextrose and insulin, however, is of no advantage, and 
the same appears to be true of extra vitamins, calcium 
salts, and liver extract, There is a suggestion that, 
both liver extract and plasma may produce unpleasant 
reactions. 


/Etiology of Infective Hepatitis 

(Abstracted from the Lancet, i, 17th Februaiy, 1945, 
p. 213) 

This week we publish a paper in which Major 
Havens of the Medical Corps of the U.S. Army, 
Professor Paul of Yale University, and Major van 
Rooyen describe transmission experiments made in the 
United States with materials obtained in 1943 from 
infected American and British troops in the Middle 
East. The presence of an infective agent in faeces, 
inoculable by feeding n\ gelatin capsules, was clearly 
demonstrated. Summarizing the results of their own 
experimental work and that of others, the^ authors 
conclude that the virus or infective agent is in the 
ixces and that the disease can be reproduced by feed- 
ing such material or by spraying into the nose and 
pharynx. The> r show also that it is reproduced by 
feeding serum from cases, and point out that the 
incubation period in this type of experiment is about 
28 days — ?.c. shorter than the period in 1 serum 
jaundice \ A preliminaiy communication on p. 212 
from Brigadier Findlay and Major Willcox, reporting 
further experiments on hepatitis, carried out in West 
Africa, indicates that the causal agent is present in 
both faeces and urine, and in the faeces in a filtrable 
form. 

Thus we now have a fairly definite picture of the 
aetiology of epidemic jaundice, confirming ideas dating 
back to 1915. The infection is a specific one; the 
causative agent, probabl 3 r a filtrable virus, invades the 
body through the alimentary tract, is^ present in the 
intestinal contents and in the blood, is discharged in 
the faeces and possibly also in the urine, and can be 
transmitted by materials contaminated from an 
excretal source or by flies. Much work remains to be 
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done before the virus and its special cbaracters are 
fnllv defined* and, as mentioned above, tne lauuie 

eenerally to ’transmit the infection to animals is an 

obstacle to isolation and study of the virus, and 
prevents the practical applications that mig . *• 

from its isolation. The important problem of -erum 
jaundice’ and its relation to the epidemic disease s 
one that calls for further examination, as docs the 
associated problem of unrecognized earners or latent 
cases of infection. 


Cysticercosis (Tsenia solium) 

A Further Ten -Years’ Clinical Study. 

Covering 284 Cases 

By H. B. F. DIXON 
and 

W. H. HARGREAVES 

(Abstracted from the Quarterly Journal of Medicine , 
Vol. XIII, October 1944, p. 107) 

Summary 

1. A cunicaIi study of 284 cases of c 3 r sticercosis 
during the past 10 years has brought to light various 
points of interest. . 

2. Auto-infestation seems to be a common occur- 
rence, judging from the fact that 26 per cent of patients 
gave a history of tapeworm infestation. A tapeworm 
may be harboured unnoticed for years. 

3. We have described again the great variety of 
symptoms which may occur. Severe mental deteriora- 
tion is unusual, but changes in personality and dis- 
orders of behaviour may occur wjtli or without fits. 
In the case of a soldier who has served in India and 
whose records show that he has been an efficient 
soldier the occurrence of such symptoms should arouse 
suspicion. He should not be labelled with a purely 
psychiatric diagnosis until the possibility^ of cysti- 
cercosis has been excluded. 

4. The diagnosis is not always straightforward. 
There may be no detectable cysts and no calcification 
demonstrable radiographically. The history is of first 
importance. Of our cases 274 wore undoubtedly 
infested in India. It is noteworthy that two had 
never been outside the British Isles. Only nine were 
female. Pive were children when infested. The 
stations in India where infestation lias occurred most 
commonly have been enumerated and attention has 
been drawn to rank, regimental, and occupational 
incidence. 

5. A man who has served in India and gives a 
suggestive history might well be given the benefit of 
the doubt, in spite of repeatedly negative clinical and 
radiographic investigations. An exploratory operation 
on the brain should not be necessary 7 to prove his case 
in order that he should be granted a pension. As 
regards the curative value of neurosurgery, it must be 
stressed that although the cerebral symptoms may be 
purely^ local in character there are, as a rule, multiple 
cysts m the brain. In none of our cases where the 
cyst ice rci have been removed from the brain has the 
fits been relieved. We consider that the only indica- 
f ion for surgery is threatened blindness from gross 
papiJlcrdcma which calls for decompression. 

6. Calcified cerebral cvsticerci arc not unusual 
being reported in 11 per cent of the series, and we 
are convinced that more would be detected if higher 
penetration were employed. Their typical radiographic 
appearances are described and illustrations are given 
proving that. MncArthur’s conceptions are correct 

t. The incubation period between infestation of the 
body “<{, the occurrence of symptoms has been found 
f v ? £ om n fc ' v months to some 20 years 

S. Lastly, we have shown that the prognosis in 

believed 0515 13 cons!dcrab, - v bc,t " than has been 


Tod Much Rest 

(Abstracted from The Lancet «, 16th December, 1944, 
p. /90) 

The healing power of rest has been acclaimed since 
Hippocrates Every doctor can recall patients who owed 
their recovery to the rest, physical, mental, and emo- 
tional, that he brought to the pam-wracked bod}. 
Yet like all good things one can have too much of it. 
In traumatic surgery its limitations have been 
increasingly recognized — immobilize the fractured bon 
completely* till union is sound, but actively mobilize 
even 7 joint which does not need to be fixed, is 
becoming the accepted principle. And a similar 
principle is beginning to be applied to general surgery. 
Riddoch, for instance, has protested against the long 
rest in bed after straightforward hernia operations or 
laparotomy, quoting the case of a house surgeon who 
walked upstairs to her room unaided on the third day 
after appendicectom} 7 , and Hill has adopted a maxi- 
mum of 10 days in bed for Service men after simple 
excision of a hernial sac. Powers allows his patients 
to get up the day after major abdominal operations, 
and in 100 consecutive cases saw no harm therefrom 
and a reduced period of convalescence. Eastman of 
Baltimore supports the views of liis colleague 
Rotstein, that no harm is done by getting a mother 
up on the fourth day after delivery— in iact, that 
this early rising encourages involution, stimulates the 
lochial flow, reduces the incidence of thrombo-phlebitis, 
and leaves no higher a proportion of retroversions than 
the traditional ten days. Menninger has little diffi- 
culty in demonstrating that the prescribing of rest in 
psychiatric and psychological disturbances is irrational, 
and that the restless patient does not need rest alone 
but ’the canalization of his energies into channels where 
they will find their legitimate and satisfying outlet. 

It is perhaps in the treatment of heart disease that 
there is the greatest tendency to over-enthusiastic 
prescribing of absolute rest. In the American sym- 
posium, Harrison quoted experimental work on rats 
to support his clinical impression that there is seldom 
an} 7 need to keep patients with heart failure or coronary 
thrombosis in bed for the long periods usually recom- 
mended, and he emphasized the liability of bedridden 
patients to venous thrombosis and the development of 
a cardiac neurosis. The risk of embolism was stressed 
by Dock and Levine has urged that recumbency may 
upset the balance between the right and left sides 
of the heart and thus increase the strain on the failing 
heart, besides increasing the total blood volume. In 
coronary thrombosis we must be prepared occasionally 
to relax our insistence on absolute rest. Until the 
third week of the illness absolute rest must prabtically 
alwa3 7 s be insisted on, to ensure that only the minimum 
of strain is put on the myocardial infarct until healing 
is well established. Even in the mildest cases this 
is a wise rule, the only possible exception being the 
elderly patient. Subsequently it may be well in some 
cases not to insist on the patient staying in bed for 
the usual six weeks. The care of the aged comes into 
a categor 3 7 b 3 7 itself. Here it has long been recognized 
that absolute rest is seldom wise. Even when the 
heart is obviously failing the old patient is often 
much better (and happier) sitting in a comfortable 
armchair than bung m bed. It is regrettable that we 
seldom see nowadays those large armchairs with a 
cushioned ledge fixed to the armpieces which used to 
a ■ a \ ( r° nstant J feature of all medical wards, and in 
which the aged patient with a failing heart spent the 
greater part of his days and nights. Attention to two 
points will sometimes alleviate the discomforts of rest 

IS USe i° f a bedside commode rather 
wlwr the other is massage to the legs. 

E\er 3 patient confined to bed, who is not cnflfoM*nn^ 
from an acute infection, should have daily massaged 
the lower limbs, unless there is any lesion in the Hmhq 
themselves. Such massage reduces the risk of thrombus 

anT'en^ir’es 1 tint ^th^rm^ 3 ! & S’ 

from disuse. ° muscles do not become atrophied. 
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Use of Penicillin for Gonorrhoea Resistant 
to Sulphonamide Compounds: Report of 
Four Hundred and Fifty Cases 

By L. W. RIBA 
C. J. SCHMIDLAPP 
and 

N. I. BOSWORTH 

(From the War Medicine , Vol. VI, August 1944, p. 72. 

As abstracted in the Bxdleliri oj Hygiene, Vol. XX, 
February 1945, p. 79) 

Each patient liad taken an average total dose of 
85 gm. of sulphonamide drugs with no sign of clinical 
or bacteriological cure. The vast majority showed 
complications including no less than 302 cases of 
prostatitis, 58 of urethral stricture, and 33 of epidi- 
dymitis. It is interesting to note that 71 men had 
signs of congenital narrowing of the meatus. 

The patients were treated according to three different 
schemes, the results of which may be summarized as 
shown in table below 


treatment consisted of immobilization, starvation 
and morphine. Immobilization was considered neces- 
sary to help control the bleeding, starvation to prevent 
dislodgment of the clot and morphine to allay restless- 
ness. The treatment was given during and for several 
days after the hsemorrhage. With this regimen, the 
mortality rates reported varied from 87 to 25 per cent, 
the majority being in the higher figures. 

The prompt feeding regimen 

In 1927, Andresen recommended the administration 
of a mixture of gelatin, orange or grape juice and 
lactose immediately bleeding had ceased, but presented 
no results. Thus the credit for the introduction of 
the prompt feeding regimen for ulcer hsemorrhage goes 
to Meulengracht, who in 1933 reported a series of 
109 cases with a mortality of only 1.8 per cent. 
Starting immediately with the onset of haemorrhage, he 
gave his patients a full well-balanced diet, six meals 
per day, consisting of milk, cereals, eggs, meat, cheese, 
purced vegetables, bread, stewed fruits, tea and cocoa. 
Alkalis and iron were also given. 


Number of 
patients 

i 

Penicillin dosage 

| Total dosage 

i 

Failures 

Remarks 

112 

10,000 units 
hourly. 

100,000 units 

i 

~ I 

11 (9.S per cent) 

6 failures were cured with 160,000 units. 

233 

; 10,000 units 

3-hourly. 

50,000 units 

55 (23.6 per cent) 

48 failures cured with 100,000 and 1 with 
160,000 units. 

105 

10,000 units 
3-hourly. 

160,000 units 

2 (2 per cent) 

i 

1 failure cured with 1,000,000 units. 


Five more were cured by re-treatment either with 
hyperpyrexia plus 100,000 units of penicillin, or with 
1,000,000 units of penicillin. 

The follow-up period is not stated, but in no 
case does it appear to have been less than 56 days, 
during which time the patients were carefully observed 
and many cultural examinations w 7 ere made. 

The authors believe that penicillin is bacteriostatic 
rather than bactericidal and that it is particularly 
important for patients to be observed during the second 
week after treatment, as it is during that time that 
the organisms tend to recover from the drug’s attend- 
ing action. Failures can be missed if observation is 
carried out for a few days only. There was a com- 
paratively high incidence of positive and doubtful 
smears; the highest incidence of positive smears (21 
per cent) occurred between the 7t,h and 14th days in 
the group treated with “50,000 units but it was con- 
sidered that only definitely positive smears and cultures 
indicated that ultimate failure was likely. 

In no case was prostatic massage necessary and the 
authors have shown that 61 out of 6S initial failures 
were cured after more penicillin. They conclude that 
160,000 units approaches the optimum total dosage 
of penicillin for the treatment of resistant gonococcal 
infections in the male, but that the amount of each' 
dose and the intervals between injections need further 
investigation. Intensive penicillin treatment was some- 
times found to be helpful when the usual dosage 
failed, and some cases of severe gonococcal arthritis 
were successfully treated intramuscularly and locally 
with’ 250,000 or more units. 

It is interesting to note that in two obstinate cases 
Trichomonas vaginalis was found to be a secondary 
invader and that the urethritis in each case cleared 
after sulphapyridine chemotherapy. 

Medical Treatment of Ulcer Haemorrhage 

By C. J. TIDMARSH 

(Abstracted from the Canadian Medical Association 
Journal , Yol. LII, January 1945, p. 21) 

Prior to the introduction of the prompt feeding 
regimen, the generally accepted method of medical 


There have been some reports unfavourable to the 
Meulengracht regimen. Boyd and Schlackman and 
others found some patients who could not take the 
diet at all. Bockus in his recent book on Gastro- 
enterology argues : (1) that only 30 per cent of 
MeulengrachPs cases had x-ray evidence of ulcer, the 
majority therefore being cases of erosion or superficial 
ulcerations; (2) that the ingestion of heavy meals 
defeats the principle of ulcer management namely acid 
neutralization and gastric motor rest; (3) that he can 
see no reason why ulcers which bleed should be treated 
in such a radically different way from ordinary active 
ulcers ; (4) that # 4 clinicians inexperienced in ulcer 

management and incapable of an accurate and rapid 
estimate of the status quo of the hsemorrhage may 
employ the regimen routinely ' with resulting harm in 
some cases. 

Modified regimen acceptable 

It would seem that as in most arguments the truth 
lies somewhere between the two extremes, the 
Meulengracht regimen and the old starvation 
programme. The principle of prompt feeding has been 
generally accepted and Meulengracht himself in later 
papers stated that it didn’t matter what the particular 
diet was provided it was fed promptly. In my own 
cases, I have used the well-known bland, pureed diet 
with six feedings at two-hour intervals commenced 
immediately the patient is seen or admitted. Adequate 
fluid intake is most important in preventing shock. 
Morphine and other opiates are avoided in favour of 
the barbiturates sometimes given subcutaneously but 
usually by mouth. A mixture containing 1/200 gr. of 
atropine sulphate and 1/4 gr. of phenobarbitonum per 
dose given three or four times daily before food has 
proved to be veiy helpful as a mild sedative anti- 
spasmodic. This is the modified regimen which is 
proving successful in most clinics on this continent. 

Treatment of shock 

Immediate therapy is again essential. There may 
be some delay in obtaining blood plasma so in the 
meantime start at once 5 per cent glucose saline intra- v 
venously and give it slowly. Unless the red blood 
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cells have fallen below two million, it is not necessary 
to transfuse with whole blood. In fact, owing io the 
possibility of reaction and anuria the former practice 
of giving immediate blood transfusions to patients with 
ulcer haemorrhage has now been abandoned. If the 
patient is in shock, blood plasma should be used as 
soon as possible. About 500 c.c. of plasma and an 
equal amount of glucose saline is all that is advisable 
to give the patient in the first twelve hours. When 
the patient has recovered from shock, start the fre- 
quent feedings immediately. 

Ejiergency surgery 

Although most physicians are now agreed that in 
view of the low mortality from medical treatment 
surgery should not be considered, I still believe that 
in carefully . selected patients whose age, history, and 
clinical findings suggest continued bleeding from a 
sclerosed vessel, emergency surgery within the first 24 
to 48 ho urn is a life-saving measure. 


A Practical Method for Determination of 
Blood Volume with the Dye T-1824 

By M. I. GREGERSEN 

(Abstracted in the Journal of the American Medical 
Association , Vol. CXXVII, 27th January, 1945, p. 222 
from the Journal of> Laboratory and Clinical Medicine 
Vol. XXIX, December 1944, p. 1266) 

A number of methods have been devised for deter- 
mination of blood volume; the dye method of Keith 
and Eowntree has probably been of the greatest clinical 
\ alue. The method, however, with the modifications 
introduced m order to secure greater accuracy, has 
become elaborate and time consuming and requires 
expensive equipment. Gregersen has described a new 
dye method winch was recently developed for the 
armed forces.^ The new technique is the result of 
; ™ ral work on various aspects of the 

d>e method and of two years' experience with blood 
volume measurements in various types of experimental 
sb ° ck ! n an ' mfds and in the study of shock in man 
According to Gregensen the assumptions on Xh 
the determinations of blood volume are based have 
been extensively tested under abnormal as well as 
normal circulatory conditions and have been confirmed 
by factual data. Prom this evidence it is pSfto 
?he n #? 0 f he of the error introduced by simplifying 

s neri&fn 1 ? ° n man and t0 3 >mw that this error 

stcpT^ m 0 ' The^nT the method deludes the following 
of measuring out an exact ammint lesome procedure 

reading. The total 5 hlnn,? 1 ' D ? cado Photometer 

-A?®: 

technique all the equipment fe of _A b , e latter 

method makes it ,?o Jble to !%££& poid , able - , This 
' °hime and the total hlnnri , i the plasma 

efficient accuracy for pnctS^nf rapidIy and 
reduction in blood volume' preredJs tho^®' Slnce thc 

drwaTSST 

<Mh. b.’-Sfr:*- - b jru£^ 


whether or not shock is impending. With this informa- 
tion available, shock can be combated before -it 
develops. Intravenous therapy aims to achieve 
restoration of the normal volume as well as the normal 
composition of the blood. The data furnished by the 
hematocrit and plasma protein measurements may be 
misleading. Gregersen points out that the danger lies 
not only m failure to maintain an adequate blood 
volume but also in the excessive use of plasma and of 
other blood substitutes, thereby running the risk of 
inducing heart failure or pulmonary oedema. In these 
cases a determination of the blood volume provides 
a reliable guide to therapy. 


The Role of Injudicious Endocrine 
Therapy 

In the Delayed Diagnosis of Uterine 
Cancer 

By L. C. SCHEFFEY, sc.d., m ,d. 

D. M. FARELL, m.d. 
and 

G. A. HAHN, m.d. 

(Abstracted from the Journal of the American Mediml 
Association, Vol. CXXVII, 13th January, 1945, p. 76) 

It is unfortunately true that only too often the 
histones of uterine cancer patients show glaring errors 

ment pX- ° r C0!1 ™ i ™ * their primary manag” 
\ examination has often been omitted 

po t nement° 1 h^ ad i eqUately perfo ™ ed - Sometimes post- 
SnnJ? p l- t b i Sl, es ested ‘until the bleeding 

that t'l, n at ‘ e ^- have even been told not to worry— 
that the condition is one due merely to ‘chanm of 

Of _ and tha , fc an , exa mination can be made ‘later on ' 

vaginal douche. Biopsy cure* to use a 
gyn;cco!o'rist nr r-Ur!;.. ’ rettage or reference to a 

Facts like these are not nti n t ? ver evetl mentioned. 

the profession at large J ^ ^ We)1 to 

evident. 6 Tli^auTen^Domd 2 ^ bas gradually become 
(.ration of gLdXr nren^?" ty ? nd ease of adroinis- 
mdiscriminate and injudicious 0 ^ resulted m their 
control abnormal Se' bleed !L " *> 
have been made in tk P r 1 Hapid advances 

potent endocrine product both^nntl a i nd , variet y of 
m character. The use of iJl, 1 a at V ra , and synthetic 
on a sound knowkd J of the?™^ ?- hould be ba ^d 
properties. Adherence" f n respective physiologic 

panied by honesty of pumose ^ P i mciples > “com- 
ment, is absolutely essentnl If fi - ne ? es3 of judg- 
es to result from their use g d lnStead of ™ 

«■= possible 

It io quite permissible to attemnt , docune medication, 
tional bleeding of adolescent and the Pe- 

trie period with endocrine themrA^ 6 reproduc- 
together with adequate general mi mcludmg thyroid, 
careful physical survey 6 of Ll measures, provided a 
including pelvic examination l,n /°" n S er women 
disease and that logical consider ebm mated organic 

Wiien abnormal blepdino- • 

reproductive menn^i, , s 13 Present during . 
mdioCic at, ^ nd °crine the ra p y °V e P , o]onged “d 
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cases, not only for the relief of organic pelvic disease, 
but even for the correction of proved functional 
bleeding — measures that are surer and far less time 
consuming than prolonged and often indecisive 
endocrine therapy. 

Attention should also be called to the uterine bleed- 
ing . that may result from excessive and continued 
dosage with estrogenic substances primarily prescribed 
to combat the vasomotor disturbances incident to 
cessation of periods and the menopause. This type of 
bleeding is bound to be confusing, for the question 
immediately arises as to whether this substitution 
therapy is entirely responsible for the postmenopausal 
bleeding as an estrogenic 1 withdrawal ' phenomenon 
or whether it is due to organic pelvic disease, partic- 
ularly fundal cancer. Only a diagnostic curettage can 
settle definitely the problem thus created. Further- 
more, the possibility of a carcinogenic effect on the 
postmenopausal genitalia or breast, particularly where 
susceptibility or a familial history of cancer exists, and 
entirely apart from a pre-existing cancer, must also be 
taken into consideration. For the same reason it would 
seem inadvisable to 'administer endocrine therapy for 
the control of vasomotor symptoms occurring after the 
use of radium or rc-rays for either benign or malignant 
pelvic conditions. 

As a matter of fact, many women exhibit little or 
no disturbance during the menopausal epoch. Quite 
a number of those who do complain of disagreeable 
vasomotor symptoms may be made relatively comfort- 
able by a rational explanation of the physiologic 
changes responsible for their annoyance, plus appro- 
priate sedation and the reassurance of a negative pelvic 
examination. Too often, however, the menopausal 
patient is led to believe that courses of 1 injections 9 
continued over a long period of time are essential to 
her health and happiness. She may even be told to 
expect disagreeable phenomena with the advent of the 
‘ change of life 9 and such suggestions may come, not 
only from her intimates, but from her medical adviser 
as well. 

When, after thoughtful consideration, estrogenic 
therapy is believed to be essential for the control of 
distressing menopausal phenomena that do not yield to 
the measures mentioned, it should be administered in 
the lowest possible dosage. Furthermore, ' rest periods 7 
of a week or so should be prescribed between courses 
of therapy, as advocated by Hepp and others. When- 
ever so-called ‘withdrawal bleeding 7 occurs, its possible 
significance should be promptly appreciated. 


The Use of the Dried Blood Agglutination 
Test in the Diagnosis of Typhoid Fever 

By W. GOETERS 

(From the Zeitscrift fur Immunitatsforschung und 
Experimentele Therapie, Vol. CIV, December 1943, 
p. 437. As abstracted in Bulletin of Hygiene, 
Vol. XIX, September 1944, p. 678) 

The agglutination test with dried blood, which is 
already used in the diagnosis of typhus, may be used 
as an aid to the rapid diagnosis of typhoid fever. 
Three separate drops of blood made with a 2 mm. 
loop are spread over an area 1 cm. in diameter on a 
slide, and dried in the air. For the test the three 
drops are mixed respectively with 0.02 c.e., 0.04 c.c. and 

0.08 c.c. of a formol-saline suspension of Bad . 
lypkosum sensitive to H and O agglutinins. The drops 
are observed in a moist chamber at times up to 15 
minutes. 

Agglutination in the second and third drops was 
found to correspond to tube agglutination to a titre of 
1/100 and 1/200, and is considered to be of diagnostic 
significance in uninoculated persons with no previous 
history of enteric. fever. A positive result in the first 
drop only is regarded as a weak reaction demanding 
further investigation. 

The dried blood test was found of value in the 
rapid differentiation of typhoid and typhus fevers.' 


Reviews 


BOOKS RECEIVED 

1. Recent advances in endocrinology. By A* T 
Cameron. Fifth edition. 1945. Published by J. and 
A. Churchill Limited, London. Pp. vii plus 215. Illus- 

'trated. Price, 18s. 

2. Studies of bums, and scalds. Special report series 
Ao. 249, Medical Research Council. 1944. Published 
by His Majesty's Stationeiy Office, London. Pp. 210. 
Illustrated. Price, 4s. 
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Lewis. Published by Macmillan and Co., Ltd., London. 
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3s. 6d. 

4. Textbook of gynaecology. By W. Shaw. Fourth 
edition. 1945. Published by J. and A. Churchill 
Limited, London. Pp. viii plus 636, with 4 coloured 
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5. Medicine for nurses. By W. G. Sears. Fourth 
edition. 1945. Published by Edward Arnold and 
Company, London. Pp. viii plus 460. Illustrated. 
Price, 10s. 

*6. A handbook of gynecology : for the student and 
general practitioner. By B. Solomons. Fourth edition. 
1944. Published by Bailliere, Tindall and Cox, London. 
Pp. xiv plus 352, with 280 illustrations. Price, 25s. 

7. Aids to psychiatry. By W. S. Dawson. Fifth 
edition. 1944. Bailliere, Tindall and Cox, London. 
Pp. viii plus 306. Price, 6s. 

8. Ophthalmic nursing. By M. H. Whiting, o.b.e., 
etc. Fourth edition. 1945. Published by J. and A. 
Churchill Limited, London. Pp. x plus 133. Illus- 
trated. Price, 6s. 6d. 

9. The students 7 pocket prescriber and guide to 
prescription writing. By D. M. Macdonald. Twelfth 
edition. 1945. Published .by E. and S. Livingstone 
Limited, Edinburgh. Pp. xvi plus 348. Price, 4s. and 
postage 3d. (home). 

10. Textbook of anesthetics. By R. J. Minnitt and 
J. Gillies. Sixth edition. 1944. Published by E. and S. 
Livingstone Limited, Edinburgh. Pp. viii plus 487. 
Illustrated. Price, 25s. and postage 9 d. (home). 

11. Illustrations of bandaging and first aid. Com- 
piled by L. Oakes. Third edition. 1944. Published by 
E. and S. Livingstone Limited, Edinburgh. Pp. vii plus 
272. Illustrated with 300 photographs and coloured 
supplement. Price, 6s. and postage 6d. (home). 

12. Recent advances in medicine : clinical laboratory 
therapeutic. By G. E. Beaumont and E. C. Dodds. 
Eleventh edition. 1943. Published by J. and A. 
Churchill Limited, London. Pp. xii plus 412, with 
43 illustrations. 

13. Pulmonary tuberculosis : A handbook for 

students and practitioners. By R. Y. Keers and B. G. 
Rigden. E. and S. Livingstone Limited, Edinburgh. 

Pp. xii plus 273. Illustrated. Price, 17s. 6d. and 

postage 7 d. (home). 

14. A handbook of psychological medicine. (With 
a chapter on wartime mental disorders.) By A. K. 
Deb. 1945. Published by U. N. Dhur and Sons, 
Limited, Calcutta. Pp. viii plus 194. Price, Rs. 5 . 

15. Handbook of practical bacteriology : A guide to 

bacteriological laboratory work. By T. J. Mackie and 
J. E. McCartney. Seventh edition. 1945. Published 
by E. and S. Livingstone, Limited, Edinburgh. 

Pp. viii plus 720. Illustrated. Price, 17s. 6d. and 

postago 7 d. (home). 

16 Bone grafting in the treatment of fractures. By 
J. R. Armstrong. 1945. Published by E. and S. 
Livingstone Limited, Edinburgh. Pp. xii. plus 175. 
Illustrated. Price, 25s. and postage Id. (home). 

17. Clinical atlas of blood diseases. By A. Piney and 
S. Wyard. Sixth edition. 1945. J. and A. Churchill, 
Limited, London. Pp. vii plus 138, with 48 illustra- 
tions—45 in colour. Price, 16s. * .. . 


Aug;, 1945] 


ABSTRACTS -FROM REPORTS 


425 


Abstracts from Reports 

THE BRITISH EMPIRE LEPROSY RELIEF 

ASSOCIATION (INDIAN COUNCIL). ANNUAL 

REPORT, 1914 

This report consists as usual of an introductory 
section by the chairman, Colonel , Cotter, report on the 
activities carried on directly under the Indian Council, 
and thirdly report on the activities of the different 
provincial branches. The chairman’s report really 
summarizes the report as a whole and is here 
reproduced l 

General 

As in the previous few years, the work of tlie Asso- 
ciation during 1944 has been carried on under difficult 
war conditions. However, speaking generally, the 
quality and - quantity of work have been maintained 
at a satisfactory level. The chief difficulties have been 
in connection with the publication of our . journal 
Leprosy in India , and with the supply of certain drugs 
and chemicals. On account of the non-receipt of the 
foreign literature on leprosy, the production of Leprosy 
in India has become more difficult, because of the 
paucity of suitable material. The non-availability of 
chemicals, etc., has interfered with the progress of 
certain research activities. 

The activities of our Association are of two kinds : 
(a) the work done directly under the Indian Council 
at the School of Tropical Medicine, Calcutta, and 
elsewhere, and (6) the activities of the Provincial 
Branches. The central activities and the activities of 
the Provincial Branches are reported separately later 
in this report. 

As in the previous year, a special feature of the 
work during the year lias been the help given to the 
Army. Batches of medical officers deputed from the 
Army have been (rained in the diagnosis and treatment 
of leprosy. During the year 177 patients were referred 
from military hospitals to the Leprosy Department 
of the School of Tropical Medicine for diagnosis, and 
a diagnosis of leprosy was made in 126 cases. 

The Government of C. P. and Berar appointed a 
Leprosy Committee to review the existing anti-leprosy 
activities in the province, and to make suggestions 
for future development of the work on sound lines. 
Dr. Dharmendra, the Research Worker, and Dr. Santra, 
the Propaganda Officer of the Association, served on 
this committee, which has made recommendations in 
the light of the 'Report on leprosy and its control 
in India ' published by the Central Advisory Board 
of_ Healthy The most important recommendation of 
this committee relates to the necessity for organizing 
village isolation centres for infective cases of leprosy. 
It has been suggested that such isolation centres should 
be established in connection with the existing leprosy 
clinics, and that at these centres leprosy should not be 
tackled as an isolated problem, but should be linked 
up with other public health and rural reconstruction 
work, each centre being organized as a health unit 

On the invitation of the Tehri Garhwal State, 
Dr. Santra spent two months there, to help the 
authorities m the organization of anti-leprosy work. 
He visited the leper colony in the State, carried out 
surveys in selected villages, trained medical personnel 
in the diagnosis and treatment of leprosy, and made 
suggestions for the improvement of the work. 

Central activities 

done directlv by the Indian Council 
consists of (a) research ana teaching work in the School 
of Tropical Medicine, (b) research work at the 
Bnnkura Investigation Centre, (c) leprosy survey and 
propaganda work by Dr. Santra. and (d) the publica- 
tion of Leprosy m India and other propaganda material, 

The research work of the Association has, ns usual 

Fund ”rthe 0 SrVM C of a T rat * 0n i w . i( , h J he Endowment 
a S u Tropical Medicine, and with 
the Indian Research Fund Association. The research 


activities have included clinical, 1 “ mun0 '°" lcal V t t 1 'f 1 ij 
peutic and epidemiological studies. The detailed 
account of these activities will be tound m part II 
cf this report. A summary of the wont: is given 

CUni^l studies.— The long-term study of selected 
cases of the various types of leprosy lias been continued. 
In a large majority of cases, a classification can be 
made, and a prognosis given, fairly accurately on 
clinical findings. There are, however, some cases m 
which the clinical signs are not typical of either ot 
the two types of the disease, and in these cases it is 
difficult or impossible to make a classification or prog- 
nosis. The study is being pursued with a view to 
correlating the clinical, histological and immunological 
findings with the prognosis of the disease in such cases. 

Immunological studies . — The study of the protein 
fractions of the acid-fast bacilli has been continued. 
This study is being made in the hope that an antigen 
suitable for work in leprosy may be isolated from cul- 
tures of some acid-fast bacilli. The results of the 
study are promising, but so far it has not been possible 
to obtain a fraction which will produce results uniformly 
identical with those produced by # lepromin prepared 
from the leprous lesions of the patients. 

Therapeutic studies.— It is customary to add 4 per 
cent creosote to the hydnocarpus oil or its esters used 
for injections in treatment. At present creosote is 
almost unobtainable in the market, and a study has 
been made to find suitable substitutes. Last year it 
was reported that- the addition of 1 per cent thymol 
to the oil was found satisfactory. During this^ year a 
trial has been made with iodine, and the addition of 
J per cent of iodine to the oil has been found to be 
quite satisfactory. 

Epidemiological studies . — Dr. Santra has concluded 
the intensive leprosy surveys of small selected areas in 
the various provinces of India. The study has con- 
firmed the existence of regional, variations in the 
epidemiological features of leprosy in the different parts 
of the country. The variations affect the incidence of 
the disease, and the type-distribution, age-distribution, 
etc., of the cases. 

The observed variations cannot be explained by racial 
or climatic factors alone since these variations have 
been found in {a) the people of the same race living 
in different places, and (b) the people of different races 
living side by side in the same place. 

One factor which appears to have a bearing on the 
observed ^ variations is the attitude of the people 
towards leprosy^ and the presence or absence of a 
custom of isolation in a community. In areas in which 
the people are apprehensive about cases of leprosy, 
and where some sort of isolation is practised, a com- 
paratively high lepromatous rate is associated with a 
low gross incidence, and a low child rate. On the 
other hand, in the areas where no isolation is practised, 
a low lepromatous rate is associated with a high gross 
incidence, and a high child rate. This would indicate 
that in areas where there is a traditional custom of 
isolating persons suffering from leprosy, a lmown num- 
ber of lepromatous cases produce a smaller number 
of secondary cases, than in the areas where there is 
no such custom. This would naturally result in 
differences in the epidemiological features of the disease 
in the two groups of areas 

Re-survey' at Bankura Investigation Centre.— k re- 
survey has just been completed of the area under the 
Bnnkura Investigation Centre. The re-survey ivas 
undertaken with a view to completing the epidemiol- 
ogical studies in progress there since 1936. 

The total population of the area in 1944 does not 
differ materially from that in 1937, when the original 
survey was completed. fa 

In 1937 the total number of recorded cases of leprosy 
was 424, giving an incidence of 4.2 per cent. In 1944 
the number of recorded cases was 489, giving an 
incidence of 4.9 per cent. . 

Tcocftm;;.— The annual Leprosy Training Course was 



426 


THE INDIAN MEDICAL GAZETTE 


[Aug., 1945 


- As usual, a course of 8 lecture-demonstrations, was 
given to the D.T.M. and L.T.M. classes at the School. 
Lecture-demonstrations in leprosy were also given to 
the medical officers deputed from the Army. 

Publications and propaganda . — The propaganda 
material published by the Association is stocked at, 
and issued from the Red Cross Depot . This material 
comprised 1,146 books, 618 leaflets, 1,080 posters, and 
192 slides. A new book entitled Popular Lecture on 
Leprosy has been published during the year to accom- 
pany the new set of slides recently issued. Another 
pamphlet entitled The Truth about Leprosy , issued 
by the Madras Provincial Branch, was also added to 
the . publications. The quarterly journal Leprosy in 
India . which is a record of the study of leprosy and 
of leprosy work in India and in other countries con- 
tinues to be issued from the headquarters of the Indian 
Council. The Leprosy Review, which is published by 
the British Empire Lepros 3 r Relief Association, London, 
is also circulated in India. " 

The provincial activities 

The reports of the Provincial Branches are abstracted 
in part IV of this report. These reports indicate that 
steady _ progress is being made in the various provinces. 
The different activities, such as treatment of cases of 
leprosy, propaganda, teaching in medical institutions, 
surveys, etc., have been continued. It is gratifying to 
note that the important question of isolation of infec- 
tious cases of leprosy is receiving increasing attention. 


Correspondence 


PREVENTION OF SMALLPOX BY VACCINATION 
AND REVACCINATION 

Sir, — In reference to the paper entitled 1 Prevention 
of Smallpox by Vaccination and Revaccination 1 pub- 
lished in the May 1945 issue of your esteemed journal 
I beg to further supplement my observations by offer- 
ing the following hypothesis regarding the conception 
of immunity and its fluctuations, conferred by smallpox 
vaccination and revacci nation. The hypothesis is based 
on the observations discussed in the article and is 
further strengthened by the field experience during the 
recent outbreak of smallpox in certain rural areas of 
Bengal. 

After primary vaccination the immunity shoots up 
within 2 to 3 weeks and reaches a certain level which 
may be defined as * high ’ in most instances, and remains 
at or near that level for varying periods differing 
according to the individual response (idiosyncrasy), 
say 2 to 5 years or more, and then declines gradually 
with a steady fall in certain cases or with regular and 
irregular fluctuations in others according to the circum- 
stances of health and general resistance, and after 
varying intervals in different individuals, it reaches a 
critical level. So long as it does not reach this critical 
level the individual concerned will give only negative 
reaction on revaccination but it does not probably 
raise the immunity level, contrary to our experience 
with the Schick test in diphtheria. When the. aforesaid 
level is crossed in its downward trend the individual 
becomes liable to react with either a vaccinoid reaction 
or a primal take according perhaps to the level to 
which it has fallen below this critical point ( i.e. s near 
the border line or clear below the border line). Once 
the reaction is like a primary take it. probably affects 
the immunity in the same way as in the case of 
primary vaccination. Further, the immunity response 
may not be uniformly high in all individuals after 
primary vaccination as well as in case of primary takes 
after revaccination; secondly, in certain individuals the 
immunity conferred' by vaccination may remain above 
the critical level for a very long time while in others 
it may go down fairly quickly; thirdly, the critical 
level may have a small range depending upon the 
potency of the lymph used for revaceination; and 
lastly individuals giving negative or immune reaction 
may be at any stage above the critical level and the 


degree of safety or risk is subject to modification 
according to the other epidemiological factors to which 
an individual is exposed. 

Let us re-examine some of the irregular cases already 
alluded to m terms of the above hypothesis. 

1. Cases occurring within a short time (maximum 
3 years) of successful re vaccination. • 

^he immunity in these cases did not apparently rise 
very high after the last revaccination and thus it fell 
below critical level or it was just in the border line 
when they exposed themselves either to heavy infection 
or virulent- strain and succumbed to the infection. 

2. Cases amongst those found refractoiy to repeated 

primary vaccination— Campbell Hospital case and 
New Zealand ship case. / 

At the time when . the primary vaccination was 
repeatedly tried their immunity (? genetic) was above 
the critical level for which they showed negative 
reaction, but their immunity which was not apparently 
reinforced by this repeated vaccination was temporary 
and within a short period fell below the critical level 
when the heavy exposure brought them the infection. 

3. Case 10. Glasgow (1942) ship case (age 11 
months) . 

This is an example of a case which proved refractoiy 
to primary . vaccination and yet suffered from the 
disease. This child had just enough immunity (border 
line of critical level) to give negative reaction but 
when exposed to .heavy infection his immunity barrier 
broke down or it may be a case of false negative 
reaction due to the absence of tissue response to the 
virus. 

4. Cases amongst those who gave history of repeated 
revacci nation. 

This shows that revaccination even if done several 
times may not give security against infection. It will 
depend upon whether the re vaccination was followed 
by a primary take or not and at what stage of the 
curve the individual immunity lies at the time of 
exposure, the lapse of time after successful revaccina- 
tion being also an important factor. 

5. Occurrence of cases among the negative reactors. 
The negative reactors according to the hypothesis 

are only relatively immune depending upon at what 
stage of the curve the immunity in the individual lies. 
Thus border line cases are liable to suffer when heavily 
exposed or when the immunity level falls below the 
critical level. In an outbreak a single unsuccessful 
vaccination should not therefore be accepted as evi- 
dence of immunity in the absence of a history of 
recent successful vaccination. 

6. Occurrence of cases among the positive reactors. 

It is expected that the immunity against smallpox 

becomes reinforced after a successful revaceination. 
But often quite a number of cases have been reported 
among such individuals as in the Glasgow and other 
outbreaks including cases in our own experience. 
This may be explained on the assumption that immu- 
nity from successful vaccination was not developing 
rapidly enough to afford complete protection. While 
in other cases in -which the revaceination was success- 
fully done well ahead of the incubation period there 
are several possibilities, viz, (1) immunity was not 
stimulated to a sufficiently high level, (2) it soon fell 
near or below the critical level, (3) the question of the 
virus strain. 

In all the above cases the other factors, e.g. potency 
of the vaccine, technique of vaccination, virulence of 
the strain, quantum of infection, herd immunity and 
other epidemiological factors should also be simul- 
taneously considered. 

I have the honour to be, 

Sir, 

Your most obedient servant, 
S. C. SEAL. 

All-India Institute of 
Hygiene and Public Health, 

110, Chittaranjan Avenue, 

Calcutta, 

12f/i June, 1945. • - 
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‘TORONTO UNIT' 

Sir I would be grateful if you will be so good as 
to clear up some confusion in my mma as regards 
the exact meaning of a 1 Toronto unit 5 as applied to 
heparin in weight. , , t 

X have understood the Toronto unit to stand tor 
that weight of heparin which prevents 1 c.cm of cat 
blood from clotting when stored in the cold, the 
weight being 1 mgm. - r .. . 

In 3 r our April 1945 issne of the Indian Medical 
Gazette on page 187 it is stated that one Toronto umt 
contains 0.01 mgm. of heparin from which it can be 
deduced that 100 Toronto units equal 1 njgm- 
On page 326 of Recent Advances in Medicine (1944), 
the preparation is said to contain 500 units per mgm. 

On page 292 of the Medical Annual for 1944 it is 
again stated that 10 c.cm. contains 100 mgm. (manu- 
facturer's name not given) . British Drug House puts 
it up in 10 c.cm. tubes containing 100 Toronto units 
from which, if read with the immediately foregoing 
paragraph, it would appear that one Toronto unit 
equals one mgm. 

It is all verj' confusing and I would be grateful 
if you will please help. 

B. I. BOUCHE, m.RiC.s., n.R.c.p., 
MAJOR, I. MAD. (Retd.). 

4 Wisteria 
Mussoorie. 

I Editorial Note.-— Dr. B. Mukerji of the Biochemical 
Standardization Laboratory replies to this letter as 
follows : — 

'The "Toronto unit” of heparin is 0.01 mg. of the 
crystalline barium salt of heparin prepared by Charles 
and Scott ( Biochem . 30, 1927, 1936). The Health 
Organization of the League of Nations (Department 
of Biological Standardization) have now adopted the 
crystalline sodium salt (not barium salt) of heparin 
ns the 11 International unit This preparation con- 
tains 130 units per mg., the ratio of the sodium salt 
to flic barium salt being 130 : 100. The term 
"Toronto unit” is getting gradually replaced in 
modern scientific literature by the "International 
unit” though both of these are practically identical 
in potency. 

The reference quoted in the Recent Advances in 
Medicine (1944) was based on an earlier paper (1933), 
in which the same workers claimed 1 mg, = 500 units 
heparin. This work has since been superseded. 

It would clarify^ all confusion if Dr. Bouche keeps 
these two lines recorded in his notebook : 

1 mg. =r 130 1 .17. (previously " Toronto unit ”) of 
crystalline sodium salt of 
heparin. 

1 mg, = 100 XXL of crystalline barium salt of 
heparin/] 
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Appointments and Transfers 

t J iik /X n /, c ? s °/ , 9,° lone ,* §• R - kynn, c.BE., d.s.0., 
I.M.S. (Retd.), Additional Deputy Director-General, 
Indian Medical Service (Stores), are placed at the 
disposal of His Excellency the Coniinander-in-Chief, 
with effect from the 1st May, 1945 
The services of Colonel S. L. Bhatia, m.c, are 
pmced nt the disposal of the Government of Assam, 
with effect from the 20th May, 1945, for appointment 
as Jnspector-Genera 1 of Civil Hospitals and Prison*, 

The following officers are appointed as Medical 
ftS , ( 1945? IOnS) in t1le Department Dated 

Lieutenant -Colonel Hari Da c 
Lieutenant-Colonel G. H. Fraser. 

Lieutenant-Colonel A, R. Woodforde 
Lieutenant-Colonel F. H. Whyte is appointed Civil 
viirpron, ..imla Wc«t, and Officer-in-Charge, Civil and 


Military Dispehsaiyb Simla, with effect from the 19th 

A Lieutenant-Colonel M. K. Kelavkar, om- Assistant 
Director-General, Indian* Medical Service (Stores), is 
appointed as Additional Deputy Director-General, 
Indian Medical Sendee (Stores), with effect from the 
1st May, 1945, vice Colonel G. H. Lynn, C3£., n.s.o,, 
i.m.s. (Retd.), reverted to military employ- 
With effect from the same date Major B. A. J Pomtt, 
Additional Assistant Director-General, Indian Medical 
Service (Stores), is appointed as Assistant Director- 
General, Indian .Medical Service (Stores), vice 
Lieutenant-Colonel M. K. Kelavkar, o.b.e. 

Major M. K. Afridi to be consultant and is granted 
the local rank of Brigadier. Dated 5th_ August^ 1944. 

Major E. L. Jones is appointed as Assistant Director- 
General, Indian Medical Service (Recruitment), with 
effect from the 1st March, 1945. . , . 

Major C. K. Lakshmanan is appointed Director, All- 
India Institute of Hygiene and Public Health, Calcutta, 
with effect from the afternoon of the 16th April, 1945.* 
On the expiry of his leave the services of Major H. P. 
Lai, Officer Commanding, Civil Defence Hospital Train 
No. 1, were replaced at the disposal of the Bihar 
Government, with effect from 16th May, 1945. 

Major G. P. Charlewood is appointed Civil Surgeon, 
Ajmer, with effect from the afternoon of the 2nd June, 
1945. 

Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical* Corps 
( Emergency Commissions ) 

To be Captains 

Raghubar Chowdhury. Dated 5th February, 1944. 
Harish Chandra Paliwall. Dated 19th October, 1944. 
Mohammad Zeaul Hasan. Dated 8th December, 

1944. 

Alfred Saldanha. Dated 2nd February, 1945. 

Prem Govinda Saha. Dated 23rd March, 1945. 
Cuddalore Tezuvoncadam Gopalkrisbna Tilak. 
Dated 29th March, 1945. 

Prakash Nath Ojha. Dated 2nd April, 1945. 

Lavu Sivaiah. Dated 3rd April, 1945. 

Birendra Kumar Acharrya. Dated 14th April, 1945. 
H. Venkatraya Gadiyar. Dated 18th April, 1945. 
Dhanjishah Fardunji Mehta. Dated 26th May, 1944. 
19th April, 1945 

Sudhamay Chakravarty. Falak Slier Khan. 

Sukhdev Radhakishin Batheja, Dated 20th April, 

1945. . * ' 

To be Lieutenants 

26th November, 1943 

Douglas Hammond Niblefct. 

Terence Albert DeSena. 

Roland Mervyn Stanley Teriy. 

Tarapada Acharyya. Dated 7tli March, 1945, ' 

19th March, 1945 
Birendra Kumar Basu. 

Sjrnd Ataur Rahman. 

Bhupati Ranjan Mukherjee. 

Muckatira Mandanna Chengappa. 

Prem Kumar Mishra. 

Shiv Nath Bhandari. Dated 8th April, 1945 
1945 bitra Kumar Ra 3 rchaud huri. Dated 18th April, 

Solomon Thomas Ohol. Dated 21st April 1945 
Janeswar Prosad. Dated 23rd April, 1945. ’ 

Indian Medical Service— Seconded to the Indian 
Army Medical Corps 
( Emergency Commission') 

(Women's Branch) 

To be Captains 

1943 Il&?) Charlotte 136 Qwadros. "Dated 12th March, 
^(Miss) Siloo Sorabji Daruvala. Dated 15th April, 

Vaz. Dated 19th April 1943 
R ^°, r£ ^ ed Irani. Dated 20th Mav 1943 
be r M 1943. Sarah Abraham Shel,im - Dated 25th Septem- 
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■ (Miss) Rosban Nusserwanjee Chinoy. Dated 17th 
January, 1944. 

(Miss) Beatrice Mary D’Sousa. Dated 1st August, 
1944. 

The following officers have been re-transferred to the 
Army (Indian Army Medical Corps) : — 

Royal Indian Naval Volunteer Reserve 
1st April, 1945 

Temporary Acting Surgeon Commander P. S. Clarke; 

Temporary Surgeon Lieutenant-Commander B. P. 
Srivastava. 

The undermentioned officer of the Indian Medical 
Service (Emergency Commission) reverts from the 

R. I. N. V. R., and is seconded to the I. A. M. C.: — 

Surgeon Lieutenant N. S. Shroff. Dated 15th Feb- 
ruary, 1945. 

Promotions 


Major-General Sir E. W. C. Bradfield, k.cxe., o.b.e. 
(Retd.), is granted the local rank of Lieutenant- 
General (without effect on pay or pension), while 
holding his present appointment. Dated 27th October, 
1944. 

Colonel to be Major-General 
D. V. O’Malley, o.b.e., v.h.s. Dated 17th April, 1945. 
Major to be Lieutenant-Colonel 

C. L. Pasricha. Dated 20th May, 1945. 

Captains to be Majors 
1st May, 1945 

G. R. C. Palmer. T. Sommerville. 

J. Revens. A. C. Taylor. 

J. G. Thomson. 

.Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commission) 

Captain to be Major 

P. S. Dorai Raja. Dated 13th January, 1945. 
Lieutenants to be Captains 
26th November, 1944 

D. H. Niblett. T. A. D’Sena. 

R. M. S. Terry. 


5th May, 1945 

T. S. Bhaskaran. R. K. Moorthy. 

B. L. Shenoy. 

G. C. Ambunatkan. Dated 6th May, 1945. 

8th May, 1945 

P. R. ICutty. C. R. Gopinathan. 

H. S. Nayak. P. & B.Naidu. 

P. S. Ramachandran. V. P. K. Pandyan. 

M, Narayanan. 

V. C; Nayanar. Dated 10th May, 1945. 

15th May, 1945 

S. J. Luxa. A. P. Bedell. 

P B. W. Price. J. E. Ferris. 

S. P. Benjamin. Dated 24 * h May, 1945. 

T. P. Banerjee. Dated 25th May, 1945. 

Indian Land Forces— Indian Medical Service 
Seconded to the Indian Army Medical Corps 
(Women’s Branch) 

{Emergency Commissions) 

Lieutenants to be Captains 

(Miss) S. Mitra. Dated 18th April, 1945. 

(Mrs.) D. E. MacQueen, Dated 23rd April, 1945, 

Lieutenants {on probation) to be Captains 
{on probation) {Relative Ranh) 

(bliss) P. S. Mavar. Dated 8th April, 1942. 
(Miss) F. P. Wadia. Dated 4th May, 1942. 


Indian Medical Service— Seconded for Service with 
the Royal Indian Navy 
1 {Emergency Commission) 

' Lieutenant to be Captain 

G P. Colaco. Dated 9th May, 1945. 


Retirements 

Lieutenant-Colonel E. C. A. Smith, 20th August, 1944. 

Lieutenant-Colonel P. F. A. Grant, o.b.e., on account' 
of 'ill health, 16th October, 1944. 

Lieutenant-Colonel P. N. Lahiri, 11th May, 1945. 

. Lieutenant-Colonel B. Basu, o.b.e., 21st May, 1945, 
and is granted the honorary rank of Colonel. 

Resignations 

Indian Land Forces — Indl\n Medical Service 

Seconded to the Indian Army Medical Corps 

(Emergency Commissions) 

Lieutenant Naranjan Dass Chhibber. Dated 31st 
March, 1945. 

Temporary - Major B. C. Chatterjee. Dated 12th 
June, 1945. 

Relinquishments 

Indian Land Forces — Indian Medical Service 
(Emergency Commission) 

Captain A. Gray relinquishes his commission on 
account of ill health. Dated 2nd February, 1944, and 
is granted the honorary rank of Captain. 

Temporary Major Hari Prakash Lai. Dated 16th 
May, 1945, and is granted the honorary rank of Major, 

Seconded to the Indian Army Medical Corps 

Captain Gandharv Singh Sarin. Dated 9th June, 
1945, on grounds of ill health and is granted the 
honorary rank of Captain. 
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shire and Northamptonshire; The condition has 
also been reported from Morocco, Tunisia, 
Algeria, South Africa, the Azores, Cape Verde 
Islands, North China and Japan. 

In India, so far as bone symptoms are con- 
cerned, the first report of the cases was by 
Shortt, Pandit and Raghavachari (1937), and 
Shortt et al. (1937) who discovered marked 
skeletal changes with mottled enamel in patients 
coming from the Nellore District of the Madras 
Presidency, and, complaining of certain skeletal 
symptoms notably stiffness of th e_gpin.e. The 
diagnosis of fluorine intoxication was made, and 
later detailed investigations confirmed the 
diagnosis and proved it to be due to the high 
Content of fluorine in water. 


Since the investigation of Black and McKay 
in 1916 into the problem of mottled enamel, 
and the definite association of this anomaly 
with the fluorine content of drinking waters by 
Churchill (1931, 1932), the matter of fluorine 
intoxication has been studied in detail by 
different workers in various parts of the 
world. It has been shown that this mottling of 
the enamel occurs only if the fluorine content 
of the water is above 2 to 3 mg. per litre 
(Smith and Smith, 1932) or, at any rate, above 
1 part per million (Smith et al., 1935). 

It has been found by various workers that 
although the most obvious effect of chronic 
fluorine intoxication is the characteristic tooth 
mottling, j r et this is only a part of the picture, 
and the rest of the skeletal tissue and certain 
other sj T stems also get affected. It is however 
only rarely ancT under certain special conditions 
that clinical affections of the bones and other 
systems manifest themselves. 

Roholm described in 1937 cases of acute and 
chronic fluorine poisoning contracted by cryolite 
workers through dust inhalation. The com- 
monest symptoms exhibited by these workers 
were nausea, vomiting, and various bone, joint 
and muscle symptoms — the chief of which was 
stiffness, especially of the spine. Character- 
istic bone changes were described. Fluorine 
intoxication of plants and animals also has been 
observed in close proximity to metal, glass or 
super-phosphate factories where raw material 
containing fluorine is used. 

The condition of chronic fluorine intoxication, 
which in most cases has been first recognized 
through the typical and vivid clinical picture of 
enamel mottling, is really widely spread through- 
out the world. It has been reported in 325 dis- 
tricts in 25 states of the United States (Dean, 
1937), in Mexico, Argentine, Barbados, and the 
Bahama Islands. In Europe, it has been recog- 
mzed in England, Spain, Italy and the Nether- 
ands. In fact, in some parts of England 
the incidence of mottled enamel seems to be 
quite high. Spira (1942), examining 5,019 
i non 0 men a ? d ™ men ’ found mottled teeth in 

2 P u f nt The Proportion 
" a? highest in those who had lived in Hertford- 


Certain investigations tend to show that 
sensitivity to fluorine is influenced to _ some 
extent by the calcium, phosphorus and vitamin 
D content of the diet. Phillips (1933) demon- 
strated a relationship between vitamin C and 
chronic fluorine intoxication, and certain investi- 
gations in Madras (Pandit et al., 1940) also 
tended to prove that the skeletal changes were 
more likely to occur if, along with a _ high 
fluorine content of water, there was deficiency 
of vitamin C in the diet. : . 

The main pathological lesion in the teeth 
generally occurs in those people who have spent 
the first fourteen years of life in an area with 
a high fluorine content of water. The teeth lose 
their glossy translucent appearance and appear 
chalky white or opaque on the areas which had 
been affected during calcification, the lesion 
being due to th g nhcpp pp^ a greater or less 
degree^ of the cemen ting' substance betweerTthe 
'entnSel? A commorn manifestation is the 
appearance of white, yellow, or brown area s in 
the form of bands extending horizontally across 
the tooth surface! Sometimes the affected areas 
are very irregular in outline, and closely re- 
semble ‘ flow-pattern ’ porcelain. 

Skeletal changes are veiKLjamJ n comparison 
with the incidence of mottled enamel. Apart 
from workers in factories of cryolite, etc., they 
have been found in certain villages with a very 
high content of fluorine in water (6 parts per 
million). There is some evidence to suggest 
that although dental fluorosis and fluorosis of 
bones are both primarily due to fluorine poison- 
ing, the mode of action of the causative element 
in the production of the two conditions may 
be identical. Pillai/ Rajagopalan and De 
(1944) have shown in experimental animals 
that the addition of milk powder or bone 
powder to. their diet affords remarkable protec- 
tion against fluorine . poisoning— especially 
against the bone symptoms. 

.. The mai £ changes. in the skeletal tissues when 
they are affected as described -by Roholm (1937) 

The pelvis and the 'spine -are - the earliest f/i Vm 
affected. Ultimately the changes affect the ribs the 
skull, and the bones of the extremities a £ 
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i.' Briefly .the bones show diffuse osteosclerosis/ and 
•*he ligaments and muscular attachments show calcifica- 
tion. 

The cortex of the long bones shows a marked 
thickening, and irregular periosteal new formation of 
bones may occur, giving rise to the development of 
palpable nodules. The motility ^ of the spine is 
markedly diminished, bdtTthe restriction of movements 
in other joints is not so marked. 

X-ray appearances are characteristic and diagnostic. 
They . vary with the degree of affection, but in the 
majority of cases the spine and the pelvis show the 
most advanced . changes. Roholm divides - the changes 
into the following three phases : — 

1st phase. — The spinal column and the pelvis are 
affected. They show the roughening and blurring of 
the trabeculse. 

2nd phase. — The trabeculse merge together and the 
bone structure is blurred and becomes a diffuse 
structureless shadow. The bone contours become 
uneven. 

The above changes are marked in the pelvis, spine 
and the ribs. The extremities are still in the first 
phase. The medullary cavity is however narrowed, 
and the ligaments show incipient calcification. 

3rd phase . — The bones show the appearance of marble- 
white shadows, this appearance being most marked 
in the central bones. Bone contour is woolljr The 
bones of the extremities show irregular periosteal 
thickening. There is definite_ca]cification of ligaments 
and muscle attachments — especially noticeable at the 
insertions of the intercostal muscles and giving rise to 
'rime frost needle ’ appearance. The cortex of the long 
bones is dense and thick, and the medullary cavity 
diminishes. • There is no ~evidencejof_bone destruction. 
The z-ray appearanc es of b ones, etc., m cases pub- 
lished by Shortt and his co^Workers from Madras were 
Vveiy similar. 

; As for changes in other tissues, calcification 
;of the walls of blood vessels has also been noted, 
and Roholm observed fibrosis of the lungs. 

Changes in other organs have not been seen 
;in human beings. In animals suffering from 
"fluorine intoxication, Roholm observed neph- 
ritis, changes resembling osteomalacia, anaemia, 
anorexia, and emaciation. 

In the Punjab, Day (1940) described in 
detail a survey of school children done by him 
for this condition (enamel mottling due to 
fluorosis) at Kasur nearly 40 miles from Lahore. 
It was found by him that between the ages of 
5 and 18, 100 per cent of the children who had 
lived in Kasur^Trom the date of birth showed 
mottling of the enamel to a greater or, less 
degree, varying from slight to severe. Accord- 
ing to his observations on patients, the disease 
3s endemic in the Kasur area (Lahore District) 
.and the districts of Ferozepur. and Mianwali 
in the Punjab. He found the fluorine content 
;of water in the various wells in Kasur area 
^(exoept in one well) to vaiy from 1.2 to 6.4 mg. 
per litre — a level which is capable of causing 
.fluorine _ intoxication — at - any rate enamel 
mottling." He found., the, fluorine, content. of a 
sample of- water . from a tube-well ’ at Lahore, 
which town„ he . regards to be. a non-eridemic 
iti-ea; Berber orrlx litre/--"" ' \ 

^Shourie. (personal communication) who aha- 
lyse'd’ 129 samples of water from Lahore District, 
'foUntT the, fluorin e content .to' varyfrom .0.2 to" 7 
parts per million. In a survey ' of policemen 


[Sept., 1946 


(18 to 55 years of age) stationed at Lahore 
but recruited from different areas of the Punjab, 
he found evidences of fluorine motting— vary- 
ing from slight to a severe degree — in police- 
men recruited from Hissur, Karnal, Ferozepur. 
Ludhiana, Lahore, Amritsar, Mianwali, Gujrat 
Campbellpur, Jhelum and Sialkot districts. 

Wilson (1941) found a high degree of dental 
fluorosis in Hundewali (Punjab), and,' accord- 
ing to Day, the Delhi Shahpur Salit range 
running obliquely across the. Punjab through 
Hissar, Ferozepur, Kasur, Sangla Hill, Chiniot, 
Hundewali, Sargodha, Shahpur and ...on to 
Mianwali District is responsible' for the fluorine 
in well water; hence people living along this 
range are likely to develop mottling of the 
enamel. 

No case of bone affection due to fluorosis has 
so far been published from the Punjab or even 
diagnosed, so far as we are aware, in any of 
the major institutions of the Punjab. As far as 
we are aware, apart from the above-mentioned 
cases from Madras, the bone affections have 
not so far been noticed in any other part of 
India. 

During the last few years, two cases from the 
Punjab have come under our observation which 
were studied by us from all points of view, 
and about which we came to the conclusion 
that they resembled in every detail cases of 
fluorine intoxication described by Roholm in 
Denmark and in India by Shortt and others in 
Madras. Very marked mottling of the enamel 
in these cases supported' this view. 

The clinical histories and findings of these 
cases are as follows : — 

^ Case 1 

Naginder Singh, a Sikh male agriculturist, aged 25 
years, resident of a village in Tahsil Z ira, District 
Ferozepur, was admitted in the Mayo Hospital in 
November 1941, as a case of severe ansemia and gave 
the following history : — 

Three years ago, he suffered from breathlessness on 
exertion and about the same time developed a skin 
rash for which he was given five injections of 
neosalvarsan. With these he developed frequency ' of 
micturition which was followed bj r generalized anasarca, 
which lasted for six months and then yielded to some 
indigenous method of treatment. When u the oedema 
disappeared,' he noticed that there was limitation of 
movements especially marked in the spine, elbows, 
knees, ankles/ and the small joints of , the hands and 
feet. # • 

He again developed generalized oedema in .August 
1940 and was then admitted into the Mayo ^ Hospital 
and diagnosed as syphilitic osteo-peripstitis and 
ansemia. He somehow stayed in the hospital for only 
a few days then, and so no detailed investigations 
could be done on him; - ' ' - , ; 

In November 4944, he sought admission into the 
hospital again/- - His' physical examination 'and ■ labo-; 
ratory _ investigations l revealed the. following picture. : . 

7 He. Vas^ markedly pale 1 and- anaemic. * He' sko'we'd. 
clubbing - -of -file 'fingers which he stated- was present- 
since : infancy. . Nearly;; all' the ~ joints were' markedly: 
stiff' and -showed limitation '’of, movements. r The ankles; 
were ■ fixed : m - plantar flexion," and' he * -had td stand *and, 
walk on tip-toe;, v His fa6e 'showed., dark pigmentation; 
and teeth ' showed very- extensive -mottling indicative 
of- fluorosis. rThV/spleen just, /.palpable ' on .deep 
inspiration. The liver was palpable two Angers below 
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the costal margin. The heart showed a hsemic murmur 
over a II the areas, but the systolic murmur over the 
aortic area was harsh and was conducted up to tne 
outer end of the right clavicle. 

The laboratory findings were as follows : 

30 per cent 
1,970,000 per c.mm. 

0.8 


Haemoglobin 

Red blood cells 

Colour index 

Diameter of red cells 

White blood cells 

Neutrophils 

Lymphocytes 

Large mononuclears 

Eosinophils 

Blood urea 

Blood calcium 

Blood phosphorus 

Phosphatase 

Wit. 

Urine 


6.99a 

8,800 per c.mm. 

60 per cent 
35 per cent 
5 per cent 
Nil 

154 mg. per 100 c.cm. 
9.6 mg. per 100 c.cm. 
5.02 mg. 

7.4 units 
Negative 

Sp. gr. 1008. Albumin 
present in fair amounts. 
Granular and hyaline 
casts present in fair 
# numbers. 

Stools showed no abnormality. 

Skiagrams of the bone (figures 1-4, plate XIV) 

' showed marked thickening of the cortex, narrow- 
ing of the medullary cavity and calcification of 
ligaments and muscular attachments. Calcifica- 
tion is also seen round about the blood vessels. 

There was nothing of importance in the family or 
the personal history, except as stated above and. 
fracture of one leg some years ago. The diet r had 
always been good and mixed, consisting of milk, bread, 
vegetables, butter and ghee. 

It is obvious that the patient was suffering 
from a condition of chronic damage to the 
kidneys. In addition there was a marked 
degree of microcytic hypochromic anaemia which 
anight be the result of the kidney condition or 
might have been due to the bone condition. The 
bone condition seems to us to be the result of 
fluorosis. In view of his anaemia, the possibility 
of marble bones (Albers-Schonberg disease) was 
considered, but the deposits of calcium outside 
the bones rule that out. He came from an area 
where the fluorine content of water is known to 
be very high, and it is possible that the anaemia 
and especially his kidney condition which meant 
deficient powers of secretion hastened the onset 
of the skeletal changes due to fluorosis, as usually 
this condition is seen at a much later age. The 
condition of the teeth was obviously one of a 
marked degree of fluorosis, and supported the 
diagnosis so far as the skeletal change? were 
concerned. 

Case 2 

hchar Singh, a Sikh male agriculturist, aged 55 years 
resident of a village close to Bhatinda in Patiala State* 

nf d 1,2111 T 0 ’ 194 ? an outpatient 
"""! He gave 

About, ton months previously he had been bitten hv 

TwT ° VCr hlS f ° rea - rm > a resulting fracture 
There was a persistent sinus over his .wrist jrint at 
up time of examination. i ~ - 

, . m . 0D,h . aft 5 r the bite - he developed fever which 
lasted for about one month. During the com// nf +v^ 

foyer he developed generalized cedema and?rd4sS P 
couch and profuse e^oratfoT whi?h. ' was^f “fight 


years’ duration and started after an attack of pneu- 
monia. There was also n cmnplamt of pam m both 
the leas and a feeling of stiffness of the whole body 
and all the joints of a long but of vague duration. 

On phvsicai examination he was obviously anaemic. 
He was 'thin and emaciated. The teeth snowed an 
extreme degree of mottling due to fluorosis. The gums 
showed a mild grade of suppurative periodontitis 
The tongue was pale but clean with no evidence oi 

ulceration. „ . ... ^ 

The chest w\ns practically immobile. The note over 
it was resonant and there were diffuse catairhal signs 
more marked at the bases. . 

Examination of the heart showed no detinue 
abnormality. The abdomen showed evidence o f * ree 
fluid in the peritoneal cavity, which was tapped. There 
was no enlargement of the liver or spleen. 

There was a moderate degree of oedema over the 
legs as well as the arms and a general puffiness of 
the face. 

The spine showed a generalized kyphosis. It was 
extreme!} 7 rigid and the patient could not straighten 
himself at all. He seemed to be stiff in all the 
joints. One of the ribs showed an apparent thickening 
at one point^-as if there had been a previous fracture. 
Two nodules could be felt over the right tibia and 
one over the right radius. The patient on. question- 
ing gave the information that they were of very long 
duration. 

Laboratory examinations 

1. Ascitic fluid was pale yellow, clear, specific 
gravity 1010, albumin in fair quantities (quantitative 
examination was not done) ; microscopically there were 
only a few cells. 

Blood. — Hb. — 30 per cent, total It.B.C. — 1,530,000, 
colour index — I, diameter of red cells (Halometer 
reading)— 7.6 a, total W.B.C, counl^-3,200, neutrophils— 
68 per cent, lymphocytes — 30 per cent, large mono- 
nuclears — 2 per cent, eosinophils — 0.0 per cent. W.R. 
was negative. Serum calcium — 8.5 mg. per 100 c.cm. 
Phosphorus — 3.9 mg. per 100 c.cm. Phosphatase — 6.1 
units (Bodansky). 

Urine. — Showed no abnormality on chemical or 
microscopic examination. Sputum showed no tubercle 
bacilli. A skiagram of the chest revealed a peculiar 
condition of the ribs, and in view of this as well the 
symptoms of rigidity and stiffness, skiagrams of 
different parts of the skeleton were taken ( see 
plates .XIV and XV). All of them revealed a 
characteristic condition (figures 5-8) — marked thicken- 
ing and increased density of the cortex of the bones. 
In addition, outside the bones in the muscles and liga- 
ments and in one skiagram round a blood vessel, 
deposits of calcium could be seen. One of the ribs 
showed an old fracture ; as there was no histoiy of 
injury it must have been spontaneous. 

Previous liistop^ revealed nothing of importance. 
He had always lived on a poor quality diet — consisting 
of wheat, bread and some dal t with practically no 
meat and no vegetables. He hardly ever took any 
milk but could get lassi very occasionally. 

With the treatment of his condition by .a proper 
diet, iron and liver extract, the anaemia improved. 
CEdema became less and there was an improved feeling 
of well-being, but his stiffness and general weakness 
persisted. 

The blood picture at the end of July was: Hb.— 
35 per cent, total red cell count— 2,370,000, colour index 

0./5, total W.B.C. — 7,400, neutrophils — 54 per centy 
lymphocytes — 36 per cent, large mononuclears — 8 per 
cent, eosinophils— 2 .per cent. - 

: The anaemia was of -the normocytic type and 
was probably .of -nutritional origin ; no other- 
cause. at any rate could be detected. In- view 
of th e absence of .any evidence of -cardiac- 
failure, .and, of negative findings- in -the urine, the 
: ema was - in all probability the result of His 
ansemia and other nutritional factors/ . . ■ 
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The condition of the bones could not be 
ascribed to the above factors — though ansemia 
may possibly be the result of the bone condi- 
tion. In our opinion the x-ray appearances of 
the case reveal a typical picture of chronic 
fluorine intoxication affecting the skeletal 
tissues. An extreme degree of mottling of the 
teeth, nodules on the bones, marked stiffness of 
the spine and joints, and a diet of poor quality 
— all supported this diagnosis. 

Discussion 

The dental condition of fluorosis is very 
common in the province (Day), especially in 
certain districts of which the Ferozepur district 
is one. Investigations into the water content 
of fluorine have revealed — though the investiga- 
tions so far are very limited — that in some of 
the districts it is very high and comparable 
to the figures published by Shortt and his co- 
workers in Madras. Though the dietary condi- 
tions in the Punjab are different from those of 
Madras, yet amongst the poor people in the 
villages the diet cannot be c onside red to be 
adequate especially in its vitamin-comEfint. (It 
may for example be mentioned that nutritional 
macrocytic ansemia is very common in the 
province.) In view of the existence of the 

above-mentioned conditions, it will not be sur^ 
j prising if cases of endemic fluorq sis^-nre—dis- 
covered In the Pu njab. 

~'~TBe — first patient is too young for the age 
period of .typical fluorosis, and it may be argued 
that the condition of bones is really a part of 
liis ansemia, i.e. a condition allied to— 5-marble 
bones’ disease. Yet the appearance of bones 
of this case is quite different from that condL. 
tion, and there are moreover calcium deposits 
in his muscles and blood vessels which are not 
seen in that condition. We think that he 
developed fluorosis at an early .age because, due 
to a chronic kidney disease, his excretory 
powers were deficient. The second case fits 'in 
with all the criteria of endemic fluorosis jn its 
symptomatology, physical signs, teeth and 
.r-ray appearances. The possibility of myositis 
ossificans was thought of, but was later given 
up because that would not show such an ad- 
vanced involvement of all parts of the skeletal 
tissue, a spontaneous fracture and a thickened 
cortex of the bones which were the characteristic 
features of this case. 

The condition remained undetected in Madras 
till special attention was drawn to it and the 
diagnosis arrived at because one of the workers 
happened to have some familiarity with the 
disease on account of his studies. It is possible 
that the cases described above are not isolated 
examples, but’ the disease occurs in the Punjab 
in ah endemic form. . The point can- only be 
decided -if some sort of survey is undertaken in 
the area from .which these cases, came. .. It is 
worth mentioning that 1 both of them came 
from adjoining districts,. and as in these districts 
mottling of the enamel due to fluorosis is very 


common, and both these cases showed an 
extreme degree of mottling due to fluorosis, it 
is reasonable to assume that the fluorine content 
of water in these areas is high'. 

It may be argued that if the disease' is. really 
endemic in the Punjab and is due to the high 
content of fluorine in the water of some districts, 
why have only two cases been so far observed. 
But as seen, in Madras, such a disease can only 
be diagnosed if special attention is drawn 
towards it, and x-ray investigations of the 
bones are undertaken. As a matter of fact, 
even those two cases would have remained 
undiagnosed but for the published literature 
from Madras and but for the attention drawn 
towards this problem by Day in this province. 
After all, mottling of teeth, which is an 
accepted evidence of fluorine intoxication, is 
very common in this province, and fairly fre- 
quently mottling of an extreme degree is seen. 


Explanation of the x-rat prints 
Plates XIV and XV 
Case 1 

Figs. 1 and 2. — The ribs and lumbar spine show marked 
osteosclerosis. The trabecular pattern is lost. 
The ribs are greatly widened and their margins 
are irregular. Bony excrescences are seen 
arising from the transverse processes. 

Fig. 3. — The bones of the forearm are sclerosed. Their 
margins are irregular and they are widened - 
on account of endosteal and periosteal bone 
deposits. The trabeculae of the bone are 
thickened. The radial artery and portions of 
the interosseous artery are calcified . (the last 
mentioned point cannot be seen in these prints 
but was very well seen in the original 
skiagrams). ' . . 

Fig. 4.— Tibia, fibula and the bones of tarsal. region 
are sclerosed and the trabeculae are thickened. 
The margins are irregular on account of 
periosteal calcium deposits. The short deep 
muscles of the plantar region are calcified at 
their attachments to bones. The lower end of 
the tibial artery and its calcaneal and medial 
plantar branches are calcified. (The calcifica- 
tion of arteries is not seen in prints but can 
be very well seen in the original skiagrams.) 


ig. 5.- 


'ig. 6. 


'ig. 7. 


ig. 8. 


Case 2 

-The bones ' of the forearm show osteosclerosis 
and their margins are irregular, and- at places 
show masses of calcification extending into the 
soft tissues. This is especially noticeable 

round the wrist bones— where there was a sinus 
due to the old camel bite. There is a healed 
fracture of the lower end of the radius— 
presumably due to . the old camel bite. The 
interosseous artery is tortuous and calcined. 

-The margins of the tibia and fibula are 
irregular. The- lateral surfaces of the fibulas 
are covered by sheaths of calcification (well 
seen in original . skiagrams) I. Bony excrescences 
are also seen projecting into the soft tissues 
from the upper parts of. the tibia. ; _ 

-The’ ribs show osteosclerosis, and the margins 
of most of them are irregular— due to calcifica- 
tion .at the ' attachment of intercostal muscles. 
The posterior part of .the 'tight .. eighth .rib. 

shows - a. healed; fracture . (spontaneous)... ■ . 

-The ■ ligaments .. of, - the - Cervical spine show, 
calcification,- .and, long excrescences are Project 
.from the' '.Vertebra . into, the . soft . tissue 
(well seen in the original skiagrams) . 


Plate XIV 

CHRONIC ENDEMIC FLUOROSIS WITH BONE AFFECTIONS IN THE PUNJAB : Y. M. KHAN 

AND K. L. WIG. PAGE 429. 

(For full details see page 432) 



Plate XV 

CHRONIC ENDEMIC FLUOROSIS WITH BONE AFFECTIONS IN THE PUNJAB • Y M KHAN 
. AND K. L. WIG. PAGE 429. 

(For full details see page 432) 
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Unluckily it is impossible in these idays of sb°rtr 
age of films to take #-ray skiagrams ° 
r L ps showing an extreme degree of 
unless they complain of symptoms wine i 
rant the taking of a skiagram. 

Summary 

Two cases are described, which we consider 
are definite cases of chrome endemic fluorme 
intoxication involving the teeth as well s 
skeletal tissues. 

Our sincere thanks are due to Dr. Madan l M 
Aggarwal, Radiologist, Lahore, whe * gave us help in the 
reading o( x-rav pictures and printing thcieot. 
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AN OUTBREAK OF TYPHUS FEVER 
(OXK) IN INDIA 

By R. N. TATTERSALL 

T.TCTTEXAXT-'COLOXEL, R.A.M.C. 

and 

T. E. PAETtY 

CAPTAIN, R.A.M.C* 

4U-/ 

This report covers 121 cases of typhus 
fever (ONK) occurring in a British Regiment 
during October and November 1943. 

The report is confined to these British cases 
for tiie following reasons : — 

(1) The incubation period was easier to 
determine. 

(2) The occurrence and characteristics of the 
rash are more easily seen on a- light skin. 

(3) A more detailed and accurate history is 
obtainable. 

The area involved is geographically adjacent 
to. Burma, and this probably explains the close 
clinical relationship of the diseases to Malayan 


Bn „.y. fvnhus and tsutsugamushi fever (Stitt, 
sciub t)pn s renorted thirty-five cases of 

^'nhu= (OXK) occurring in India, and his des- 
nf the clinical features showed a 
Seat devtaUon from the Malayan type, than 
does thiakries. Owing to m.htary and geo- 

have been used for reference. 

Epidemiology 

The unit arrived from a non-endemic area 
on October 11. Training exercises^ were 
carried out in the region of the camp until 
November 2, when the unit left the area^ 

The accompanying figure (fig. 2 ) J 

day-by-day incidence of cases, the first occi 
ring nine days after arrival and the last seven- 
teen days after leaving the aiea. The ma 
mum incidence was twelve to fifteen days aftei 

^ The 1 ' tailing off’ of the 'epidemic may in part 
be due to climatic conditions, but as fresh cases 
continued to occur in the area throughout 
November and December, this cannot be con- 
sidered a major factor. 

Insect vector 

The only evidence available is negative in 
character. There w r as no infestation by body 
lice, and no patient remembered being bitten by 
a tick. In the eleven cases showing a definite 
primary lesion, this w r as commonly, found on 
a covered part of the body. As. it escaped 
notice in all cases, it seems certain that the 
vector is of small size. 

Clinical features 

Onset . — This ivas sudden in most cases, with 
shivering, sore throat and headache. In a few 
cases the headache preceded the fever by 2 to 
3 days. One patient was admitted to hospital 
for a minor gun-shot wound of tire thigli and 
developed typhus on the third day after admis- 
sion. His chart (chart 1) gives an indication 
of the typical onset of fever. 

Chart 1. 
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Headache . — 121 cases (100 per cent). • 

This w 7 as a prominent symptom -in all cases ; 
usually described . as frontal and , retro-orbital 
and accompanied by a varying degree of photo- 
phobia.. Both conditions persisted for. the first 
two weeks, but usually disappeared before the 
fever resolved. 

Sore throat . — 76 cases (63 per cent). ’ . 

This was usually present from' the onset. 
The appearance varied from mild congestion 
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Fig. 2. 

Day-by-day incidence of cases. 


of the fauces to generalized oedema with gela- 
tinous exudate. Swabs revealed no special 
organism on direct smear or culture. In the 
severe cases, there was a considerable degree of 
.dysphagia and dysarthria. The condition nor- 
mally resolved before the termination of the 
fever, but some laryngitis . persisted into con- 
valescence in the severe cases. 


Primary lesion. — 11 cases (9 per cent). 
Only cases with a definite black eschar and 
regional glandular enlargement are included. 
The distribution was : — 

Forearm .. ..' .. ..1 

..Arm .. .. .. ..1 

Leg . . . . . . • . . 1 - 

Chest and abdomen ... .... . . 8 

' Many patients had multiple bites on the legs 
and ankles, but in the absence of a .definite 
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eschar these are not included. 1 Possibly the 
scabs in _ these cases had been knocked off by 
the clothing. 

In no case was any lymphangitis observed. 

Bash . — Onset averaged the third day, the 
limits being the first and tenth days. Dis- 
appearance averaged the eleventh day, the 
limits being the fifth and sixteenth days. 

The rash was macular in 39 cases and 
raaculo-papular in 40. When scanty it was 
confined to the trunk and most marked over 
pressure points — waist and back. When pro- 
fuse the limbs and face were also affected. It 
was equally distributed over the flexor and 
extensor surfaces. • - 

The colour was brownish-red, fading on 
pressure, but in a few cases there was definite 
purpura with persistent staining. Both macules 
and papules were £ to j. an inch in diameter, 
and either circular or oval. No relationship 
was observed between the severity of the rash 
and the severity of the general symptoms. 

The photographs illustrate the papular type 
nf rash (see figures 1 and 2, plate XV). 

Adenitis . — 115 cases (95 per cent). 

Generalized glandular enlargement was 
almost constantly present. The glands were dis- 
crete, rubbery, and, for the first 7 to 10 days, 
acutely tender on light palpation. This tender- 
ness is regarded as an important diagnostic 
point. In the 11 cases with a primary lesion, 
the regional glands were enlarged and spon- 
taneously painful from the onset. The aver- 
age day of onset of generalized adenitis was 
the 3rd, disappearing on the 15th. 

Mental apathy . — 119 cases (99 per cent). 

This symptom wa9 very characteristic of the 
epidemic. When fully developed, the patient 
was lion-responsive, silent and sleepy, with 
drooping eyelids and . a flexed posture. In 
several cases this passed on to a semi-coma 
which lasted up to fourteen days. Subsequent 
amnesia covering the whole febrile period was 
not unusual even in those who did not develop 
a 1 typhoid state.’ 

Cyanosis and flashing.— 1 15 cases (95 per 
cent) . r 


The normal flush of the febrile patient wi 
accompanied in these cases by a brownis] 
cyanosed tint, usually apparent by the four 
oi fifth day. . This condition did not appear • 
)e related either to the degree of 'pulmonai 

" 1 J 1 0 o I 1 Y enie . nt , °[ \° f the Pulse rate. This coloi 
usually faded before the end of the febri 
^tage The mechanism of its production 
considered to be peripheral rather than centre 
Cardiac insufficiency was not, observed durh 
the first ten days of the disease, but in the lab 

iSf The 1 rr lescence a ra P id pSe m 

uaial. The blood pressure was lower the 
normal by about 20 mm., systolic and diasto 
pressure being equally- affected. Serial ham 

ftSs-ssste. ^ 


. Chest signs .— 107 cases (88 per cent).. ' 

- These varied, from d mild bronchitis to^ lobar 
consolidation, the common variety being a 
patchy basal consolidation. Cough was trouble- 
some and usuallj r unproductive. A small num- 
ber of cases had blood-stained sputum. 

Conjunctival injection . — 71 cases (59 per 

cent). ... i 

This was not accompanied by any discharge, 
and resolved about the 12th day without 
any treatment. Sub-conjunctival haemorrhages 
occurred in five cases. 

Splenic enlargement . — 42 cases (35 per 
cent). 

In these cases the spleen became palpable 
between the 10th and 20th days, and was 
usually soft with an ill-defined edge. The 
maximum enlargement was during the fourth 
week, and in a few cases the spleen was palp- 
able four fingers’ breadth below the costal 
margin. 

Deafness . — 41 cases (33 per cent). 

This was of the 1 nerve ’ type and very vari- 
able in degree. In three cases severe deafness 
persisted into convalescence, though all were 
showing signs of recovery before discharge to 
convalescence. 

Secondary fever . — 21 cases (17 per cent). • 

This is defined as a late rise of fever with- 
out apparent cause such as pneumonia. The 
patients affected felt well during the second 
febrile period, and did not wish to remain in 
bed. Temperature charts 2, 3 and 4 demon- 
strate this rise, . ' 


Chart 2. 




• Chart 4. 
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Post-mortem findings (11 cases ) 

External appearance. — No constant abnor- 
mality detected. All were young men of nor- 
mal physique. • , 

Cardio-vascular system. — Dilatation ot tne 
right side of the heart with a flabby myocar- 
dium was found in ten cases. No abnoimality 
of valve cusps or arteries. 

Respiratory system. — An extreme degree oi 
pulmonary congestion was found . in ten cases. 
Broncho-pneumonia was present in four cases, 
and lobar pneumonia in two. Ulceration of the 
epiglottis, hemorrhages into the trachea and 
pleural effusion were each present in one case. 

Spleen. — Normal in two cases. In the re- 
mainder it was large, soft and friable. This 
appearance was very characteristic of the 

disease. ... - 

Liver. — No constant alteration in size. The 
nutmeg appearance of chronic venous conges- 
tion was found in six cases. 

Kidneys. — Congestion marked in all cases. 

Suprarenals. — Normal in all cases. 

Gastro-intestinal. — Small fleshy glands were 
numerous in the mesentery in all cases. Pete- 
chial hemorrhages were present in the stomach, 
ileum, cecum or colon in five cases. 

Brain and meninges. — Some congestion in all 
cases. 

Post-mortem investigations 

Brain smears were examined for rickettsial 
bodies and malaria parasites with negative re- 
sults in all cases. 

Weil-Felix agglutinations were done with the 
heart’s blood in six cases. The results to 
OXK were 85, 160, 300, 340, 500 and 560. 
Numbers 1 and 2 had given titres of 250 and 
300 during life. The other five cases gave 
diagnostic OXK agglutination titres during 
life. Owing to absence of facilities, no histol- 
ogical work was possible. 

Experimental animal transmission 

On the advice of Dr. S. R. Savoor, white 
mice were used for this purpose. 1 c.cm. of 
ground clot from a patient in the second week 
of the disease was injected intraperitoneally 
into a mouse. This mouse died on the 12th 
day, and rickettsial bodies were demonstrated 
in the scanty peritoneal fluid obtained. 

Brain and spleen emulsion from this mouse 
was injected intraperitoneally into a second 
mpuse. This died on the 8th day, and ricket- 
tsiaj were numerous in the very scanty peri- 
tonea] fluid. In the third passage the mouse 
was killed on the 12th day. Abundant sterile 
peritoneal fluid present but no riekettsia found 
in the fourth passage the mice showed no evi- 
cience of the disease. 

Summary 

The clinical and epidemiological aspects of 

cisod ° f tyP1US feVer 0XK are dis - 


The rise and fall of the Weil-Felix titres 
(OXK) are graphed, showing maximal read- 
ings between the 13th and 22nd days. _ 

The development of eosmophilia during the 
fourth and fifth weeks is noted. 

The characteristic post-mortem findings _ ot 
dilatation of the right heart, pulmonary injec- 
tion and enlarged mesenteric glands are des- 
cribed. . , , . . , 

A simple method of animal transmission and 
demonstration of riekettsia is described. 

Our thanks are due to Dr. Savoor for his advice on 
the technique of animal transmission and to Lieut.- 
Colonel M. H. P. Sayers, B.A.M.C., for his help and 
advice during the epidemic. 


ONE HUNDRED AND FOURTEEN CASES 
OF TYPHU5 FEVER SEEN IN AN 
INDIAN MILITARY HOSPITAL 
IN CALCUTTA 

By J. W. LUSK, Main. 

LIEUTENANT-COLONEL, I.A.M.C. 

Officer in charge oj a Medical Division 

In 1912 Bradley and Smith (1912) described 
a case of fever with a rash in a British soldier 
in a camp near Barrackpore fifteen miles from 
Calcutta. They suspected typhus, and their 
description is very suggestive of the disease. 

In 1922-23 Basu (1924) described fifteen 
cases of fever with a rash occurring in Calcutta, 
and which he considered to be typhus. 

No further cases have been reported from 
the Calcutta area. Since the war however 
many cases have been seen both in British and 
Indian troops. As Dr. Napier pointed out 
(Editorial, 1936 ; Napier, 1943) the ‘ detect- 
ing power ’ of troops for disease, when they are 
introduced into India, is considerable. They 
need not be British troops. Indian troops when 
moved outside their own areas are prone to 
pick up disease to which they have not been 
exposed in their own country. 

The cases described here were all in Indian 
troops. Clinically they were all similar. Serol- 
ogically they could be divided into two types. 
One agglutinated proteus OXK. It is accord- 
ingly often referred to as ‘K’ typhus. It 
closely resembled the condition described by 
Lewthwaite and Savoor (1940) as the Malayan 
typhus which has been called scrub, rural, or 
tropical typhus. In Malaya a mite has been 
proved to be the vector and the disease is 
sometimes called mite typhus. The other serol- 
ogical type agglutinated proteus OX19 Thev 
were perhaps on the whole milder than -the 
OXK cases, -fn most parts of the . world a 
W US -£ fo , Und “ towns ’ associated, with 

found Tf T h u hopS ‘ which rats are often 
found It has been called murine, urban or 

proved y ?J U h a ?i d ’ whe , rG the rat flea ha s been 
proved to be the vector, • ‘ flea ’ typhus - . • . 
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"* The; cases were seen in the hospital between . 
-tne middle of June and the end of December ' 

- .Sixty cases were forwarded by a field hos- . 
pital from a village about, eighty miles from 
Calcutta on the Jessore Road. Fifty-four 
cases came from Calcutta itself. 

Below is a table of the fortnightly incidence 
of the two main serological groups, with the 
clinical cases and one 0X2 case, a peculiar 
variation : — 


varieties . appear indiscriminately in rural and 
urban areas. * . 

The difference in mortality rates I am unable 
to explain. The country group were almost 
entirely m fighting troops. - The Calcutta cases 
were main]}' in ancillary troops. 

Vector 

Enquiries have given no indication of a 
possible vector. The officer commanding the 
field hospital was unable to obtain any history 


CotTNTRT CASES 


Month 

June 

July 

l 

August 

September 

October 

November 

December " 

Fortnightly periods . . | 

16-30 j 

! 

! 1-15 

t 

16-31 

i 

1-15 

l 

16-31 

1-15 : 

16-30 

1-15 

16-31 

1-15 

16-30 

1-15 

| 16-31 

OXK 

0X19 


j 

2 

5 

1 

7 

8 

1 

12 

i 

1 7 

8 

12 

6 

, 


Clinical 

i 

•• 



*• 

, 

1 

0 • 

1 

‘i 

•• 


• * 

! 

• • 


Calcutta cases 


Month . . . . 

i “ 

| June , 

| July 

August 

September 

j October 

November 

December 

Fortnightly periods . * j 

16-30 

' 1-15 

16-31 I 

1-15 J 

| 1 

1 16-31 

l 

1 1-15 

1 16-30 

1-15 

16-31 

1-15 

} 16-30 

1-15 

16-31 

OXK .. ..j 


1 

3 

1 

6 

5 

4 J 

1 

i 

4 1 

4 

4 

4 

4 

0X19 



1 

i 

! 

1 

4 1 

2 

1 1 





Clinical ■ . . . . ! 

0X2 . . . . j 

i 


i < 

• * 

.. ) 
1 ! 

1 

. . i 

.. 1 

( 

*■ 

** 


1 

1 

! .. 1 

1 

* * 1 

1 

« • 

•• 


It will be noted that in the cases from the 
country, 55 out of 60 were serologically ONE. 
Six cases (10 per cent) were fatal. Of the six 
fatal cases, four were OXK and two were diag- 
nosed on clinical and post-mortem findings. 
Three out of sixty were serologically 0X19. 

It is not possible to say -what the troop 
movements were in the area, but troops were 
there prior to July. The incidence would seem 
to be fairly steady throughout the rains and 
well -into the dry weather. 

It will be noted that in the Calcutta area, 
forty-two out of fifty-four cases were serologi- 
cally OXK, eight agglutinated 0X19 and one 
agglutinated 0X2, while three were diagnosed 
on clinical and post-mortem findings. The mort- 
ality in the fifty-four Calcutta cases was eleven 
(20.3 per cent). Seven of the eleven were 
serologically OXK. One was 0X2. Three 
were diagnosed on clinical and post-mortem 
findings. 

The ■ mortality in 114 cases was seventeen 
(14.9 per cent). Anigstein (1933) records a 
mortality of 13.6 per cent in Malaya. The 
Calcutta group had the larger number of 0X19 
cases, but I do not think any conclusions can 
be drawn from this. , It has been noted by 
Maitra and Sen Gupta (1936) in Burma that 
in 109 'cases of typhus the 1 scrub ’ and ‘ shop ’ 


of bites, nor did repeated questioning of my 
patients produce any results. No lice or nits 
were ever found on the patients. In about six 
of the first cases, the clothing was very care- 
fully examined for lice with negative results. 
Thereafter the clothing was examined in many 
but not in every case, again with negative results. 
No local lesion or local adenitis suggestive of a 
microscopic bite was ever found. This is the 
case in most reports on typhus in India. The 
only observations made were, that of the two 
regiments mainly concerned in the country out- 
break, the incidence was much higher . in the 
regiment doing most jungle training. The 
figures were thirty-six as against eleven. A 
unit which arrived in Calcutta and which began 
to clear some bamboo jungle near their camp 
had four cases shortly after their arrival. 

Clinical description of the disease 

The onset is usually sudden and is often 
associated with a rigor, though coincident 
malaria may have occasionally been responsible 
for this. Rigors were sometimes noted how- 
ever in cases in, which the blood was repeatedly 
negative for parasites. , 

' Headache, apart from . the headache present 
with fever in general, is often troublesome. 
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Occasionally there was 'a complaint- ot general- 
ized -body, pain. -Six cases' complained of deep-' 
seated chest pain not very definitely localized. 
Four, cases complained of vague abdominal 
pain -for which there was' no obvious- explana-- 
tion.Ut is usually difficult to elicit informa- 
tion from the patient during the -disease-; hence 
one gets the impression that headaches and pam 
are only complained of if severe. 

The tongue is usually coated, and constipa- 
tion, as a rule, is present. 

Congestion of the conjunctivas was present 
in nineteen cases (16.3 per cent).-. 

The pulse is not rapid ; it is slower than one 
would expect in relation to the temperature, and 
thus resembles that of typhoid. The pulse rate, 
of course, increases with increasing toxaemia, 
or if the patient becomes delirious. The spleen 
is often felt, but coincident malaria may be 
often responsible. In fatal cases in which the 
spleen was not palpable, some degree of en- 
largement of the organ was frequently noted 
at autopsy. Signs of bronchitis were elicited 
in 72 cases (62 per cent). Cough is not often 
troublesome ; if present, it is unproductive. 

- The lung signs may be heard during the first 
few days but may be delayed for seven to ten 
days. Scattered rhonchi may be heard all over 
the chest, or a few medium-pitched non-reson- 
ant crepitations (crackling rales) over the lungs 
posteriorly, or both rhonchi and crepitations 
(rales) may be heard. 

During the course of the disease, congestion 
of the lungs may increase, and the percussion 
note may become impaired. There was never 
an}' alteration in the vocal fremitus or reson- 
ance. 

Sometimes pneumonia was suspected and 
sulphapyridine or sulphathiazole given, but no 
apparent improvement in the patient’s condition 
or in the physical signs was ever seen, nor 
was any pneumonic consolidation seen in fifteen 
autopsies. In one case there was microscopi- 
cally early broncho-pneumonia. I therefore feel 
that pneumonia is not a common complication 
in cases seen here. 


By the end of the first week the patient has 
become quite drowsy. It is difficult to get him 
to reply to questions, and then it is often only 
‘ yes ’ or ‘ no ’ to leading questions. 

The pathological process may then concen- 
trate on the lungs or the brain, or in the milder 
cases improvement may set in. The chest 
cases develop more signs of congestion in the 
lungs, and they suffer from air hunger. The 
sputum coughed up is scanty, white and frothy. 

fue cerebral cases become more stuporous. 
1 hey either lie like logs, or are irritable and 
restless. _ Neck rigidity was noted in. a few 
erases but was always slight. 

®rt e . ® nd °r the second -week and middle 
ot the third week most patients have begun tc 
recover. Gradually the chest condition Tegim 
to improve... They become less drowsy and th 
temperature begins to subside. They can b 


more easily.- coaxed to take fluids and food, sand 
improvement continues. - ' , " ‘ 

The form of the temperature chart is variable. 
In general one may say that it is a continuous 
fever, with -perhaps occasional remissions', which 
falls by lysis. Relapses are occasionally seen'; 
these do not, as a rule; cause any trouble to 
the patient. . 

In cases with coincident malaria there 
is nothing in the form of the chart to suggest 
that malaria is present. While malignant 
tertian fever may be maintained at a high level 
for 36 hours, the usual intermittent fever is not 
seen even in coincident benign tertian relapse 
infections. 

The fatal cases, however, towards the end of 
the second week show no signs of improvement. 
Incontinence often develops. Subsultus ten- 
dinum and facial twitching are noted. Coma 
develops and deepens, and the outlook is un- 
doubtedly grave. Yet I have seen many patients 
look desperately ill and still recover. 


- - Chart, I. • # - , 
A severe case 



-An important .negative finding was "the 
absence of any enlargement of the superficial 
lymph glands in practically every case. There 
were only two exceptions to this. One case 
had lymph glands enlarged in the left groin 
and left axilla. The other case was one noted 
at autopsy with enlargement of the cervical 
glands. 


. important negative finding was that 

m most cases no rash was ever seen. In only 
fifteen cases '(13.1 per cent)' was'' It noted' ‘ 
ihe most striking rash, immediately appa- 
lent on inspection, was in. the -only case which 
agglutinated 0X2. Dull red macules averaging 
the size of an anna ' piece ^were distributed -'over 
the trunk and limbs. It was present on admis- 
• S1 . 0 ?. . on the tenth day and was fading ■ but 
visible at death on the twenty-second day. 
the other fourteen cases agglutinated OXK 

not beTn that a tll W ' S DOt 6asily seen ‘ Had d 
r Dee ^ that al J cases, suspected , of ..havi w 

typhus fever were being closely inspected sS 
° mi S ht easily have been missed'~Th'e 

macule^^diffi 0 ^ ' ' ° f f aint reddi sh-browm 
macules, ■ difficult to see against a pigmented 

dkmeterr 1Z It wa^usuISv^ Vf*?"® 1 ” 8 Tn 
was usually noticed first overrtlie 
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upper abdomen and spread centrifugally over- 
lie trunk and sometimes arms and thighs ; as 
far as I could judge it appeared towards the 
end of the first week but usually began to fade 
after three or four days leaving no pigmenta- 
tion. 

Fatal and severely ill cases more commonly 
had rashes than less severe cases. In addition 
to the macular element, a dull red erythema 
was occasionally present. 

The following additional signs were noted : — 

Bleeding from the gums was a troublesome 
feature in the fatal 0X2 case. A transfusion 
of whole blood was given and the bleeding 
stopped. 

Hcematuria was noted in two cases. One of 
these was fatal, and at autopsy haemorrhagic 
spots were found in the wall and mucous 
membrane of the bladder. 

Haemoptysis . — Three patients coughed up 
blood-stained sputum. Naturally tuberculosis 
was thought of. In one the sputum later 
became ‘ rusty ’, but no pneumonia developed 
as far as could be judged. No acid-fast bacilli 
were found. The second patient complained 
of haemoptysis with fever. An x-ray report was 
that the lungs showed evidence of tuberculous 
infiltration. At post mortem a week later, no 
evidence of tubercle was found. 

The third patient, ‘ a follower ’, was sent in 
with a history of fever for three months and 
haemoptysis for two days. He was afebrile. 


that for- a time he was having-rigors on- alter- 
nate days for which he was treated as an out- 
patient with a sweet-tasting medicine (certainly 
not quinine). His Wilson-Weil-Felix was 
ultimately falling. It seems reasonable* to 
suppose that he had. malaria and a concomitant 
attack of typhus prior to admission. 

Mental confusion was noted in two severely 
ill patients. It persisted into convalescence but 
cleared up completely. 

Abdominal colic was an occasional complaint. 

Severe earache was complained of in one 
case for no obvious reason. 

Deafness was complained of in one case well 
into convalescence. 

The temperature charts of four typical cases 
belonging to different groups are appended. 

Complications 

The only complication seen in my cases was 
parotitis which was noted in two cases. Sul- 
phapyridine had no effect as far as I could see. 
It was painful but otherwise there were no ill 
effects. 

The duration of the fever . — This varied, and 
perhaps partly, because the onset of typhus was 
not easy to fix with certainty when malaria is 
also present. The following tables show the 
figures obtained from the patient’s statement as 
to when his illness began in the ninety-nine 
cases which recovered. In fifty-five of these 
(57.9 per cent), the duration of the fever was 
between twelve and twenty days. 

country cases, grouped in three-day periods 


Duration of the fever in the 54 non-fatal 


Duration of the fever in days 

6-8 

9-11 

12-14 

15-17 

1 


21-23 

24-26 

27-29 


33-35 

Unknown 

Number of OXK cases ; 

1 

4 

12 


11 

5 


2 


2 

1 

Number of 0X19 cases 

1 

1 

| 

1 

•* 


3 | 


•• 

•• 

•• 


Three examinations of the sputum were nega- 
tive for acid-fast bacilli, and an x-ray showed 
no abnormality in the lungs. It was elicited 


The duration of the fever in thirty-four out 
of fifty-four (63 per cent) non-fatal cases 
was between twelve and twenty days. 


Duration of the fever in six fatal cases from the country 


Duration of the fever in days 

6-8 

9-11 

12-14 

15-17 

18-20 

21-23 

Unknown 

Number of OXK cases 

1 

. . 


2 

.. 

* • 

1 

Number of cases of clinical 
typhus. 

i 

•• 

1 

i 


• • 

1 

• • 


Duration of the fever, grouped in three- day periods, in the forty-three non-fatal 

Calcutta cases 


Duration of the fever in days 

4 

i 

6-8 



15-17 

18-20 

21-23 

24-26 

27-29 


33-35 

Unknown 

OXK cases 

n 

0 

1 

5 

fl 

D 

2 

4 

1 

•• 

2 

1 

0X19 cases 

H 

3 ■ 

D 

' •• 

■ 

D 

•* 

•• 

•• 

• • 

•• 

• • 























Sept., 1945] 


TYPHUS FEVER IN CALCUTTA : LUSK 


441 


The duration of the fever was between 12 
and 20 days in twenty-one (51 per cent) of the 
41 non-fatal Calcutta cases. 

Duration of the fever in days in the eleven 
fatal Calcutta cases 


Day of disease 
on which death 
occurred 

i j 

9-11 j 

( 

1 12-14 

! 1 

i 

15-17 

i 

1 

1S-20 

21-23 

] 

24-26 

OXK cases 

| 

1 1 

1 

4 

| 

1 

2 

OX2 case .. ] 

j 

i 

i • • 

- ' 

1 

! •• 


•• 

Clinical cases 

i 1 

2 

I '* i 

; *• 

•• 

• • 


On clinical and post-mortem evidence four 
died within 14 days when serological evidence 
is often not positive. 

The mild cases 

One has been impressed by the mildness of a 
number of cases of this disease. .Many, while 
running a temperature, were walking about the 
wards in the evening, and eating a full diet. 
Others have fever, a slight cough, and signs of 
bronchitis. They clear up in little over a week, 


Chart 2. 

Hoderetify severe case of typhus with a nslanai infection 
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and only a positive Wilson-Weil-Felix test 
enables one to make a diagnosis of typhus. 


Chart 3. 

A very mild esse. 



Laboratory and clinical side-room, examinations 

• T* e w kite cell count was carried out in 

eighty-four cases. It was within normal limits 


of 4,000-11,000 (Whitby and Britton, 1944) in 
64 (73.8 per cent). 

Studies of the total white cell count and of 
the rise and fall in different types of cases were 
made. These studies revealed no definite 
correlation between the count and the severity 
of the disease and gave little indication of any 
prognostic value in the rise or fall in the count. 

The total white cell count within normal limits 
has this value, that it is not suggestive of 
typhoid fever on the one hand, or of a pyogenic 
infection on the other. 

The differential count was not often 
carried out, owing to pressure of work. Fifteen 
cases examined however gave the impression 
that there is no significant change. Whitby and 
Britton (1944) say that a lymphocytosis occurs 
in typhus. Presumably their findings are in the 
European or classical louse-borne variety. 
There was no suggestion of a lymphocytosis in 
the few cases examined here. 

No information therefore is likely to be 
gained from occasional blood examinations, 
except in excluding other diseases in -which 
definite blood changes are expected to occur. 

Blood cultures were carried out in sixty- 
eight cases. Fifty-two were sterile and sixteen 
contaminated. 

Stool and urine culture was negative for 
pathogens in twenty-six cases examined. 

Blood pressure. — -This was estimated in nine 
cases, and the figures were always low and 
were of the order of 95|70. There did not 
seem to be any difference between a very mild 
and a more severe case. In two fatal cases it 
was 95(35 and 90|50.' 

Cerebro-spinal fluid. — Greenfield and Car- 
michael (1925) mention changes found in the 
cerebro-spinal fluid in European typhus. These 
are said to be : pressure always raised except 
in moribund cases, cells moderately increased 
(i.e. 10-50 per cent), protein slightly or moder- 
ately increased (40-180 mg. per cent), chloride 
slightly reduced or increased, urea constantly 
increased and the Wilson-Weil-Felix either fre- 
quently positive according to one observer 
or always positive early in the disease (accord- 
ing to other authorities). 

In twenty of my cases the C.S.F. was 
examined, though not always for the various 
substances mentioned above. The pressure was 
160 or over in fifteen cases out of twentv tested^ 
Normal figures are 60-120 mm. (in 'the re- 
cumbent posture) according to Wright. (1940) 
and 60-150 according to Greenfield° and Car- 
michael (1925). . .The highest figures .were 360 


mm. 


Protein W2s raised in two out of eleven cases 
estimated. These two. were .a fatal, case and 
a. severely .ill case. .. ' • 

...Chloride was. slightly reduced in four 6a«eV 
examined ; urea was within formal ' limits ft 
i<sur cases. _ • — - 

Tn. five cases -the cells were 5, 5, 9 3 3 ne r 
c.mm., the latter two being fatal cases. 
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;:Tbe_ number .of estimations, chemical and- 
serological, is small. My feeling however is 
that' apart from a raised pressure noted in some 
cases, no constant or wide variation from 
normal is found. 

X consider that if a manometer is available 
the measurement of the pressure of the cerebro- 
spinal fluid should be carried out in patients 
who are being lumbar punctured for any reason. 

If the pressure is raised and the symptoms 
are suggestive of typhus, the raised pressure 
supports the diagnosis. Otherwise no informa- 
tion from the cerebro-spinal fluid is likely to 
be of value. However, more information is 
required. 

Serum calcium . — van Meerendonk (1942) 
reports low figures for serum calcium in Euro- 
pean typhus. His figures are of the order of 
6.0 mg. per , cent. Normal figures range from 
9 mg. to 11.5 mg. per cent as given by Stitt 
et al. (1938) or according to Wright (1940) 
fairly constantly 10 mg. per cent. 

The serum calcium level in the blood depends 
on several factors, amongst others the plasma 
protein level (Evans, 1939) ; unfortunately no 
serum protein estimations were carried out. 
The figures I obtained in fourteen cases sug- 
gested a. slight fall in serum calcium in some 
cases, but there was no correlation between the 


appearance, are in some ; . way- related to injury 
of the capillaries and arterioles of the -brain. 
The lesions are also seen in other organs. 

The subsequent hremorrhage may be seen in 
the lungs, pleura, pericardium, bowel mucosa 
and bowel wall, bladder ■ mucosa and bladder 
wall, kidney tissue and pia-arachnoid mem- 
branes. _ Similar naked-eye appearances may, 
be- seen in any septicaemia. 

Sub-pleural haemorrhages were seen ■ in seven 
cases, sub-pericardial haemorrhages in one. 
Patchy congestion of the lungs was seen in 
seven cases, and generalized uniform congestion 
in four. Recent pleural adhesions were seen in 
five cases and old adhesions in one case. A 
haemorrhagic pleural effusion was seen in oiie 
case. The lower half of the trachea and the 
bronchi were congested in four cases. 

Intramural haemorrhages in the bowel wall 
were seen in three cases. 

The mucous membrane of the small bowel 
showed patchy congestion in two cases. The 
mucous membrane of the caecum showed the 
same sort of patchy congestion in three cases, 
and the mucous membrane of the colon patchy 
congestion in one case. Small haemorrhagic 
areas were seen in the stomach in three cases, 
in the small bowel in six, the ileo-caecal. valve, 
in three, the caecum in two and the colon in one 



severity -of the disease and the calcium content 
of the blood. One ease with a rash had a 
figure of 8.76 mg. per cent — no lower than 
several other cases in which no rash was seen. 

In five cases of bronchitis and two cases of 
enteric group infection the figures were of the 
same order. I feel that further investigations 
are necessary before any final conclusion is 
drawn ; meanwhile there does not seem to be 
any gross change in the serum calcium in 
typhus cases in this area. _ . . 

Pathology . — Eleven serologically-positive cases, 
and five cases diagnosed on clinical and 
post-mortem findings were autopsied. Permis- 
sion for autopsy was not obtained in the 0X2 
case:, -Morbid- anatomical changes were vari- 
able ..and .scanty. This agrees with Lewth- 
waite’s observations (1936) in Malaya who 
writes-rr 'The gross findings • consisted rather of' 
an aggregation-, of a few pathological changes., 
usually only of slight degree, each of which, is 
to-be observed individually and some of. them 
collectively ’'in.. 'the .morbid anatomy: of .'other. 

dlSSSSGS ^ ” 

The .-essential . characteristic . . microscopic 
lesi'ons of, typhus.-. hawaver, much, they, vary, .in 


case. Generalized congestion of the peritoneal 
surface of the colon was seen once, and of the 
small bowel once. 

A small congested area was seen once in the 
oesophagus. 

Hemorrhages into the wall and mucous 
membrane of the bladder were seen twice. A 
small hemorrhage in the substance of the 
kidney was seen once. 

The brain showed general congestion in five 
cases, and localized sub-arachnoid hemorrhages 
in five cases. '• 

The mesenteric glands were slightly enlarged 
in three cases, and the cervical glands in one 

Diagnosis . — Patients with a continuous, fever 
of sudden onset who are stuporous, irritable, 
restless or delirious, and who have signs of 
bronchitis may possibly have typhus. A normal 
or slightly raised total white cell, count fits into 
the' -typhus picture. If they show a suggestive 
rash, the diagnosis is very probable. A firm 
diagnosis cannot usually be. made on clinical 
appearances- alone. . - A - positive Wilson-Weil- 
Felixf rising in suggestive clinical, cases to 
is Considered/ diagnostic. 
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Differential- diagnosis . — Typhus must be 
considered in all cases of continuous fever m 

this area. , „ 

Typhoid and paratyphoid fevers . — 1 nese 
fevers have typically a more gradual onset. 
The patients do not usually appear stuporous 
during the early stages. A positive blood culture 
is of course an absolute differentiation. The 
total white cell count is low in typhoid and 
generally within normal limits in typhus. _ 

Improvement in the third week in a patient 
who has been very ill suggests that the fever 
is not typhoid or paratyphoid fever. The rash 
is not very often helpful, but a profuse rash 
is uncommon in typhoid ; often only repeated 
agglutination tests will enable a diagnosis to 
be made. A rise in titre of T 0 in those inocu- 
lated with T.A.B. vaccine may be misleading. 
But even with a T 0 titre of sty the test should 
be repeated and unless sustained may be dis- 
regarded. 

Conversely a titre of ty* OXK may be 
found in typhoid cases. 

' Meningitis. — Irritability, headache and drow- 
siness may suggest meningitis. 

In typhus there may be slight stiffness of the 
neck. Kernig’s sign may be positive but it is 
not marked. 

A lumbar puncture must be done. In typhus 
the fluid may be under pressure but it is clear, 
and the cell count is within normal limits. If 
there is doubt, a sulpha drug should be given. 
Culture of the fluid should be carried out in the 
meantime. A Weil -Felix test is unlikely to be 
positive but further information is required on 
this point. A total white cell count within 
normal limits would be consistent with typhus, 
a raised white cell count suggestive of menin- 
gitis. These counts should be repeated. 

Small-pox . — This disease in its early stages 
may be difficult to differentiate. If small-pox 
is epidemic it will be thought of, and if the 
vesicles develop the diagnosis is made. The 
raorbiliform prodromal rash of small-pox 
closely resembles typhus, but a typhus rash 
rarely appears in the first 48 hours, as does the 
prodromal small-pox rash. 

When the true small-pox eruption appears, 
it appears centrifugally. Also in a very short 
time it becomes papular and shotty. 

A blood film examined in the early stages of 
severe small-pox sometimes shows immature 
white cells. 

Such a slide from a fatal case of small-pox 
was examined by Major Parker, r.a.m.c., 
officer-in-charge, District Laboratory, Calcutta. 
He told me that it closely resembled blood 
slides he had seen in British soldiers with 
typhus in an 'Assam outbreak.' These slides 
Fere taken early .in the disease'. 

Glandular fever .- — As there . was associated 
glandular enlargement the. possibility of this 
disease was considered. In the Indian cases 
seen here glandular - enlargement was rarelv 
seen. In glandular fever, the abnormal cells 


are present after the onset. The results of the 
Weil-Felix and a Paul-Bunnell test should en- 
able doubtful cases to be differentiated. 

Measles has some points of similarity, the 
congested eyes, the mental dullness and the sud- 
den onset. The differentiation is more difficult 
in cases with an extensive rash — as seen in the 
Mysore cases described by Heilig and Naidu 
(1941, 1942). . . , 

The demonstration of Koplik's spots in the 
mouth suggests measles. Typhus does occur in 
children but it is not often reported. Measles 
is unusual in adults. 

Tuberculous meningitis is not likely to be 
confused if the complete histoiy is available, 
with a slow onset, and developing signs of 
intracranial pressure. The cerebro-spinal fluid 
will of course give information, pleocytosis 
with diminution of the chlorides being sugges- 
tive of tubercle and possibly tubercle bacilli 
being found to settle the diagnosis. 

Paratyphoid C. — I have seen a case which 
clinically resembled typhus — with marked con- 
junctival congestion. Paratyphoid 0 was cul- 
tured from the gall-bladder at autopsy. 

Dengue. — -This common disease requires 
differentiation. Though the form of the temper- 
ature curve may be suggestive — that of dengue 
remaining high for a few days, falling slowly, 
and then showing a terminal rise at the end of 
seven days, there may be a more continuous 
type. _ The main differences are the absence of 
drowsiness and lung signs in dengue, and the 
presence of pains in the eyeballs with photo- 
phobia in dengue. If the fever continues 
during the second week, typhus will be consi- 
dered— and the Wilson-Weil-Felix may decide 
the diagnosis. Mild typhus and dengue may 
be differentiated only by the agglutination 
tests. There is a neutropenia in dengue, not 
a very helpful point in differentiation. 

Pneumonia. — The physical signs of a frank 
pneumonia are absent in uncomplicated typhus. 
The respirations may be increased in rate but 
are not suggestive of pneumonia, there being 
no respiratory grunt. The absence of a leuco- 
cytosis will be suggestive of no pneumonic pro- 
cess being present. If there is • doubt about 
the presence of pneumonia either as a primary 
disease or complicating typhus, an appropriate 
sulpha drug should be administered. An apical 
pneumonia which frequently gives rise to 

Soked for symptoms must always be 

Malaria.— This disease is of course . always 

diagn r osis of any tropical - 
. , ' ^ parasites are found, the response to 

treatment will • decide in - a few days whether-' 
malaria is responsible for the fever. 

Treatment —McRohert's article (1925) reads 
well to-day. I did not see it until - I had - 
treated quite a number of cases, and I can 
endorse all he says;. The supply of adequate 
fluid m this as 'in -any other fever -is, I am -sure 

of considerable value. ,..R^es S nes|- did ,sS-' 
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to be controlled by the intravenous saline drip 
— hree to six pints in twenty-four hours. 

This will not of itself control cerebral irri- 
tation however. Morphia should not be with- 
held if required. I have recently noted the 
effect of intramuscular paraldehyde in doses of 
6 to 8 c.cm. The results seemed entirely satis- 
factory. I cannot however find any reference 
to this method of giving what is admittedly an 
admirable hypnotic. Sulphapyridine and sul- 
ph'athiazole had no effect on the disease, but if 
pneumonia is suspected, one of this series should 
be . exhibited, preferably not sulphapyridine, 
owing to the risk of kidney complications in 
fevered subjects. 

Atebrin has been claimed by vail Meeren- 
donlc (1942) to have a specific action. Megaw, 
in remarks on the article, was not convinced. 
Patients having coincident malaria treatment 
(including atebrin) did not seem to have any 
advantage over those who were not being given 
atebrin. 

The Wilson-Weil-Felix reaction . — Wilson 
(1909) of Belfast was the first to describe this 
peculiar reaction. Its value in the diagnosis 
of typhus is accepted. 

It is well to remember that there may be a 
raised titre of the Wilson-Weil-Felix in two 
diseases — undulant fever, and leptospirosis, ac- 
cording to van Rooyen (Kemp et al., 1933 ; 
Foshay, 1940; Calder, 1941). These are of the 
order of •sfjr for undulant fever and for 

leptospirosis. I am suspicious of an OXK 

titre in kala-azar, and would like to have con- 
tinued readings in some proved kala-azar cases. 
Anigstein (1933) considered that a rising 
titre with alcoholized suspension (f.e. 0 forms) 
to rW OXK was diagnostic in clinically sugges- 
tive cases. 

In my cases, ^was considered diagnostic in 
suggestive cases. Some cases were accepted in 
which the highest titre was T A T where clinically 
the diagnosis did not seem in doubt and where 
the titre had risen. Anigstein also, considers 
that severe cases often have a low titre. This 


is not invariably so. 

One also must remember that illiterate 
patients may present themselves with fever 
and a history of fever for some months. Their 
Wilson-Weil-Felix may be suggestive or even 
strongly positive. Yet their fever may be 
other than typhus and their agglutinins may .be 
residual from typhus fever, of many weeks 

previously. . 

My cases were serologically ninety-six OXK, 
twelve 0X19,- and one 0X2, Five cases were 
diagnosed on clinical and post-mortem -findings. 
The Wi 1 spri-'^ei 1--Felix ; usii all y becomes signi- 
ficant mendemio murine typhus -at the end of. 
the first; or. -at the- beginning of the second week. 
The diagnostic- rise in titre in scrub Or'K typhus 
is'- often "delayed until the end of the second- 
week or until convalescence. 


Major Parker was able to isolate a 'K' 
strain of rickettsia from one of mv cases in the 
District Laboratory, Calcutta. 

x , 1 3°V Icl stress a few im Portant points about 
the Wilson-Weil-Felix test. 


One test is in itself rarely of value. It is 
important to carry out serial examinations. 

The diagnostic titre is sometimes present for 
only a few days. 

It is sometimes present late in convalescence. 

It is never too early to begin, and never too 
late to give up hope in suspected typhus. 

In some cases there is an associated rise in 
0X2 and |or 0X19. In a few cases 0X19 rises 
and then falls and OXK later rises to high titre. 

There seemed to be no association between 
the agglutination figures and the severity of 
the disease. 


.One has been impressed by the number of 
mild cases. The sort of case that one thinks 
of is a man who has had fever for a few days. 
He has signs of bronchitis. His temperature 
is continuous for a few days and falls by lysis. 
He is weaker than one would expect, but is 
otherwise well, and it is only a positive Wilson- 
Weil-Felix that enables a correct diagnosis to 
be made. Some ca°es are labelled malaria, 
and have malaria, since parasites are found in 
their blood but their response to specific 
therapy is slow. Some cases in the same way 
are considered to be bronchitis. 


Summary and conclusions 

(1) 1 14 cases of ‘ tropical ’ typhus seen in 
Calcutta in 1943 are described, with notes on 
16 autopsies. 

(2) A little over half came from a village 
80 miles from Calcutta, the rest were admitted 
from all over greater Calcutta. 

(3) The mortality was 14.9 per cent, of 
which 11 were serologically OXK, five were 
diagnosed clinically, and one was 0X2. 

(4) A rash was present in 13.1 per cent of 
the cases ; usually it was not prominent. 

(5) Many of the cases were not severe. 

(6) No vector was identified. 

(7) Calcutta is an area where infective 
vectors are present during the second six months 
of the year, at any rate judging by one year’s 
experience. 

Jungle may be uniformly saturated with in- 
fective vectors or these may only occur in 
patches. The rains and early part of the dry 
weather would seem to be the likely period of 
the year to contract typhus. 

; -I have to thank:Cdlorifil- .G.J?;. Taylor; Consult- 
ing Physician, Eastern' Army, for his interest and^hcl'p 
with these cases. -.1 am al*o. indebted to Major '.Parker, 
nA.M.c., officer-in-charge, District. 'Laboratory, Calcutta, 
for carrying out all the investigations and also for the 
stimulus' of his ever present search for truth. Also 
to.-a more distant though none the less active supporter 
Lieut.-Colonet Sayers, n.A.n.p. " : 
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INFECTIVE HEPATITIS 

ANALYSIS OF 100 CASES IN THE ARMY 


By M. D. S. JAYAWARDENE 

MAJOR, C.M.C. 

Medical Specialist, 132 C.G.H. 


This disease is also known as ‘epidemic 
catarrhal jaundice \ 1 acute infective hepatitis 7 
and ‘ epidemic infective hepatitis . 7 

During this war, great interest has been 
shown in this disease by the medical profession 
owing 'to various problems presented whicli had 
to be solved quickly. It broke out in epidemic 
form among the Middle East forces, affecting 
not only the Allies but the enemy as well; and 
along with malaria and venereal disease it has 
become one of the most important diseases in 
that theatre of war. Its high incidence, the 
long stay m hospital, and the absence of any 
method of . prevention make it a serious 


. In Ceylon, jaundice, usually called catarrhal 
jaundice, has existed in sporadic form and has 

, a mild dise " se - Its incidence 
or hl ^r commit - 
'tie. vns not high. The accepted pathology 


of a transient catarrhal condition of the bile 
passages and duodenum did not worry anybody 

seriously. . . . 

Among Ceylonese service men, our statistics 
show that it was not until 1943 that the disease 
appeared to any appreciable extent. Most of 
the cases in this series have been from 
Colombo, Jaffna and Trincomalee, three im- 
portant towns in Ceylon. It would be inter- 
esting to know the incidence and distribution 
of this disease among the civil population 
during 1943 and 1944. As a serious view is 
now taken of this condition, the health author- 
ities should consider the possibility of out- 
breaks among school children, labour gangs 
and colonists settled in newly reclaimed areas. 
In the case of children, especially, it should be 
remembered that among Egyptian school child- 
ren some cases of cirrhosis of the liver are found 
not due to billiarzia, and are suspected to be 
due to infective hepatitis which is endemic 
around the Mediterranean coast (Witts, 
1944). Though not a fatal disease, its rela- 
tively long course and convalescence, and the 
liver damage involved, are factors worthy of 
consideration from the preventive and economic 
aspects. 

Recently two other conditions very similar 
to infective hepatitis have been described, viz, 
homologous serum jaundice and post-arsenical 
jaundice. In this series are included 12 cases 
of post-arsenical jaundice. 

Epidemiology 

In the Middle East, infective hepatitis has 
been most common in autumn and early winter. 
Admissions to this hospital show that peaks 
occurred during the hot months in this country, 
viz, March-April and July-August, with 
moderate rises in October-November, the lowest 
being in December-January. 

Little difference has been reported in the out- 
breaks among school children and troops 
(Witts, 1944). The straggling nature of the 
outbreaks and the benign course of the disease 
in Ceylon have already been mentioned. Out- 
breaks among Ceylonese troops have not been 
of a serious nature, cases of jaundice forming 
only 1.12 per cent of all admissions during 
1943 and 1944. It is by no means a highly 
infectious disease, as during these two years 
there have been only two cases of cross infec- 
tion in this hospital. 

In outbreaks among the Middle East forces, 
Europeans, have shown a greater susceptibility 
k) . the disease than Asiatics and Africans. 
British officers were found to be more suscep- 
tible . than other ranks. But among the 
Americans, the incidence has been equal among 
officers and men. This greater British officer 
incidence has been attributed to the greater 
outside contact of officers, their common use of 
crockery and cutlery and also to the more un- 
lygiemc condition of their kitchens and mess 
rooms (Witts, 1944). . . 
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Though the living condition of the British 
officers and Ceylonese officers are the same, the 
officer incidence among Ceylonese troops has 
been low., only 6 per cent of cases treated in 
this hospital. This fact and the absence of re- 
cords of outbreaks of epidemic infective hepa- 
titis among civilians in Ceylon either in child- 
ren or adults may be due to resistance of the 
Ceylonese in general. 

The administration of arsenic, gold and 
alcohol are also said to increase the susceptibi- 
lity to the disease (Damodaran and Hartfall, 
1944). One of the patients in this series, a 
medical officer, had four days’ fever which did 
not prevent him from doing his normal work. 
Then he was afebrile for three days. On the 
last day, he took too many drinks at a 
party; on the next day he was admitted to 
hospital with fever and subsequently developed 
jaundice. Undue stress and strain affecting 
troops in the field, insanitary surroundings, lack 
of personal hygiene and extremes of tempera- 
ture are some of the predisposing causes. 
Overcrowding is a potent factor in the spread 
of the disease as . cases of our series indicate. 

Etiology 

Many experimental investigations carried 
out by various workers have resulted in no 
definite conclusion about the causative factor. 
The theory that it is due to filter passing virus 
has been generally accepted. The following 
facts are adduced in support of this view: long 
incubation period, occurrence of epidemics, 
general constitutional symptoms and rarity of 
second attacks. 

So far all animal experiments have proved 
negative, e.g. intramuscular injections of 
affected human serum into horses, but intra- 
muscular injection of blood serum from a 
patient has caused infective hepatitis in a 
healthy subject (Cameron, 1943). Nasal instil- 
lation of nasal washings from, a patient has 
also been successful in inducing the disease 
(Findlay et al, 1944). The interval between 
the injection and the appearance of symptoms 
is said to be shorter in the latter case. The 
period of infectivity is said to be very short, 
and if these experiments are to be successful, 
material should preferably be taken in the 
earlier stages of the disease. These facts and 
the localization of the infection suggest that the 
mode of transmission is by droplets. 

Very close contact is necessary for infection 
(Edwards, 1943) and the pos ibility of trans- 
mission through contact with excreta has also 
been suggested owing to the frequency with 
which nurses became infected (Evans, 1942). 
None of the nursing staff in this ward, how- 
ever, has yet contracted the disease, in a period 
of over two years. 

There is an instance, of a medical man in our 
series who was in daily contact with a large 
number of cases of jaundice. His two children 
got the infection within 12 weeks of each other. 


This raises the question of the possibility of a 
carrier-borne infection in this disease without 
affecting the carrier himself. 

Owing to the almost universality of gastro- 
intestinal symptoms, and also to the control of 
certain outbreaks by attention to water supply, 
contaminated water supply has been suspected 
as a source of infection. But most records of 
epidemics do not lend .support to this mode of 
infection and do not show the explosive nature 
associated with it (Pickles, 1939). Occasionally 
it is said that the virus may find its way into 
the water supply giving rise to explosive out- 
breaks of infection. In a certain outbreak, in- 
fection was traced to a polluted water supply; 
but the suspicion could not be proved conclu- 
sively (Cookson, 1944). In this outbreak there 
have not been at any time any large number of 
cases occurring in one unit using a common 
water supply. 

Fly, mosquito, bed bug and various other in- 
sects have been suspected as carriers, but there 
are no sufficient grounds for any conclusion on 
this point. 

Pigs and horses have been suspected to be 
hosts or. reservoirs for the infecting agent. The 
endemicity of the disease in strictly Muslim 
countries rules out the possibility of pigs as 
hosts; there is a type of jaundice which horses 
suffer from and is due to piroplasmosis, the 
vector being ticks. 

Incubation 'period 

This has been reckoned by most workers to 
be about 30 days. Two cases in this series 
developed jaundice whilst in hospital. They 
were admitted for other ailments and were in 
for long periods. Each had a case of hepatitis 
in the next bed. In these two cases it was 
possible to reckon the incubation period which 
was approximately 4 weeks. A medical officer 
in this series came in contact with two cases of 
jaundice and contracted the disease exactly a 
month later. Among three cases of infective 
hepatitis admitted within a short period from 
one camp consisting of 30 to 40 men, the first 
gave no history of contact but the last two cases 
contracted the disease 30 and 35 days after the 
first one. 

On the other hand, in the two children of the 
medical man referred to previously, infective 
hepatitis occurred within 12 weeks of each 
other exhibiting identical clinical features. 
These children might have acquired the disease 
from their father or, as they attended different 
schools from different sources. In another in- 
stance, two medical orderlies quartered in the 
same hut contracted jaundice within .110 days 
of each other; here again the possibility of in- 
fection from two different sources complicates 
the problem. 

The incubation periods of homologous serum 
jaundice and post-arsenical jaundice are very 
much longer, as will be seen from the fable. • 
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Latent 'periods of 12 cases of post-arsenical 
jaundice reckoned from date of first injection 
of neoarsphenamine to appearance of symp- 
toms of hepatitis 


Case 

num- 

ber 


1 

2 

3 

4 

5 

6 
7 
8' 


_ Disease 
:or whicl 
. injec- 
tions wer 
given 


Venereal 

Asthma 

Venereal 

Asthma 

Venereal 

Do. 

Asthma 

Venereal 


9 Do. 


10 

11 

12 


1 Do. 
Do. 
Do. 


Latent 
period 
e in days 

Remarks 

241 

Spleen +. 

172 

Pulmonary acariasis. 

135 

Spleen-)-. 

125 

Pulmonary acariasis. 

101 

117 

107 

Relapse mild. 

Pulmonary acariasis. 

45 

No history of contact with 
a case of jaundice. 

111 

Ryle’s tube used to drain 
duodenum. 

180 

123 

Relapse mild. 

141 

Spleen +. 


Pathology 

Virchow was the first to describe the pathol- 
ogy of catarrhal jaundice as a duodenitis and 
cholangitis with plugging of the ampulla of 

den Bergh made ^ possible to 
c inerentiate causes for the appearance of 

jaundice. _ The scarcity of post-mortem mate- 
nal has, m former years, prevented workers 

paSiology 3 C ° n ’ eCt Understandin S of the 

iamSl ara ® tl1 . 1 those who think that catarrhal 
jaundice with its traditional pathology exists 

suff^fno- t report on a patient 

suffenng from catarrhal jaundice, who met with 

Sinn n1 6 ? aI i death> describes a ^tarrhal con- 

no damave UO t C n n r m ’ St ° mach ’ and bile duct but 
condiHon g nf T 6r -° r f Pancreas. A separate 
described °L aCute hepatitis is also 

in 4n T " tb no P re_lctenc symptoms (Price 

There has not been a single death ir> 

«■*£ aK£u"„ f SrV’S?? m sr 

ske - 

background; intra-lobukr^bne^uctsti^V 
•Regeneration of liver cells £ 110rmaI ; 
lobules j haemorrhages intr> 1 ^ ba centre of 

«« tho' puS aS B--**- such 

stomach and subcutanemi- ^ bldacys and 
1943). cutaneous tissue (Cameron, 

! a SS&S l L d S ZforSyV 7£ rs 


Mode of onset 

The onset is usually insidious. The patients 
in this series have had various premonitory 
symptoms such as headache, general malaise, 
sore throat, and coryza, and one case was ad- 
mitted for acute tonsillitis. Nausea and vomi- 
ting are fairly common ; loss of appetite is 
almost a universal complaint but one case in 
this series never had anorexia and the appetite 
was quite good. Fever of a mild type was 
found in 71 per cent of cases. In one case (an 
officer) there was continuous high fever for 
seven days before jaundice appeared. In a 
place like Ceylon, an attack of malaria may 
coincide with an attack of hepatitis, and in such 
cases temperatures are usually high. In this 
series no intermediate stage and no second rise 
of temperature before the onset of jaundice, as 
mentioned by Cameron (1943), occurred. These 
premonitory symptoms last for about 3 to 10 
days and rarely longer, before the onset of 
jaundice. Exceptionally, these premonitory 
symptoms may be absent, and a high-coloured 
urine and jaundice attract the attention of the 
patient for the first time. One case was ad- 
mitted with low fever; blood showed no para- 
sites ; on the second day, the patient became 
restless and showed symptoms of mental dis- 
turbance. On the fourth day, conjunctival 
icterus appeared and the mental symptoms and 
fever subsided. 

Clinical features 

A summary of the predominant clinical 
tablets m this SerieS are given in tbe blowing 

Analysis of 'predominant clinical features in 
100 cases of infective hepatitis 


Symptoms and signs 

Frequency, 

per cent 

Bilinuria — bile pigments 
bastric 

98.00 

78.00 

Fever 

71,00 

Clay-coloured stools 
mver palpable 

Previous histoiy of 
malana. 

48.00 

39.00 

36.00 

Bilinuria— bile salts 
Monocytes 

35.00 

28.00 1 

Tenderness over right 
hypochondrium only 
Diarrhoea 

1 

16.00 

15.00 ( 

Itching 

14.00 ] 

s 


Remarks 


Main com- 
plaints were 
anorexia, upper 
abdominal dis- 
comfort, nausea, 
vomiting, 
epigastric pain. 
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Table — concld. 


Symptoms and signs 

Frequency, 
per cent 

Remarks 

Leucocytosis 

13.00 

10,000 to 16,000. 

Spleen 

12.00 

Eight gave p.h. 

Malarial parasites in . . , 

7.00 

of malaria. 
Mostly B.T. 

Previous history of 

5.00 


jaundice. 

Albuminuria 

4.00 

No casts of 

Bronchitis . . 

2.00 

any kind found. 
One had bile- 

| 

- 

stained expec- 

Relapses 

2.00 

toration. 

Both post- 

Fan den Bergh done in 
51 per cent of cases : — 
Biphasic 

3921 

arsenical 

jaundice. 

Delayed direct 

41.11 


Immediate direct 

13.12 


Negative 

6.56 

i 


Fever is usually of a mild type, which gener- 
ally subsides with the onset of jaundice, but 
may rarely continue even during jaundice. 

Gastro-intestinal symptoms . — Anorexia is a 
common complaint. Then comes upper abdom- 
inal discomfort and nausea. Vomiting and 
epigastric pain are fairly common ; the former 
may be severe and persistent as found in a few 
cases in this series. Two cases complained of 
severe pain in the right iliac fossa simulating 
appendicitis so closely that the surgeon’s 
opinion was called for. Constipation is the 
rule, but diarrhoea is fairly common. In this 
series, 15 per cent had diarrhoea and one of them 
had blood and mucus in stools. 

The liver . — Usually the degree of enlarge- 
ment was about two fingers’ breadth below the 
right costal margin. 39 per cent of cases had 
liver enlargement with tenderness, and an- 
other 16 per cent of cases had only tenderness 
over the right hypochondrium without enlarge- 
ment of the liver. This enlargement dis- 
appeared in about 10 to 14 days. The gall- 
bladder was not palpable in a single case. 

The spleen was enlarged in 12 per cent of 
cases; only 4 of these did not give a history of 
malaria. In these four the splenic enlargement 
was apparently due to infective hepatitis. 
Cameron (1943) found 46 cases of splenic en- 
largement out of 176 patients, i.e. 27 per cent. 
According to this, in a place like Ceylon, where 
malaria is endemic, our series should have had 
a greater percentage of enlarged spleens. 

The respiratory tract .— Few patients had a 
mild inflammation of the upper respiratory tract 
such as sore throat and coryza. Two cases 
developed bronchitis during the couise of the 
disease. In one case, bronchitis was severe and 
persisted for a long time and the expectoration 
was markedly bile stained. 

The cardio-vascular system— Moderate bra- 
dycardia (pulse 55 to 65 per minute) was noted 


in a large number of cases. Most cases shewed 
a leucopenia with a tendency to relative 
lymphocytosis. Monocytes ranging from 1 to 5 
per cent were found in 25 per cent of cases. 
Thirteen per cent showed a leucocytosis. 

Van den Bergh reaction . — This was done in 
51 per cent of cases with the following results: 
20 cases (39.21 per cent) gave a biphasic re- 
action; 21 cases (41.11 per cent) gave a de- 
layed direct reaction ; 6 cases (13.12 per cent) 
gave an immediate direct reaction; and 4 cases 
(6.56 per cent) gave negative results. 

Blood sedimentation rate . — Only very few 
blood sedimentation rates were done but no 
abnormality was found. Hawley et al. (1944) 
found a raised rate in about 60 per cent of 
cases. 

Genito-urinary system . — Bile pigment -was 
found in 98 per cent and bile salts in 35 per 
cent of cases. The latter was found almost 
always with the former. In some cases pig- 
ments disappeared in one day, to reappear in 
the next day. Disappearance of bile in the 
urine for three consecutive days was the pre- 
lude to return to normal health. Albumin was 
found in 4 per cent of cases but deposits 
showed no casts of any kind. Dysuria occur- 
red in only one case. 

The urine was clear of bile in : 

1-7 days in 39% of cases 

8-14 „ „ 43% „ „ 

15-21 „ „ 9% „ „ 

Over 21 „ „ 9% „ „ 

Two cases had bile in the urine for 51 and 
42 days respectively. 

Skin. — No rash of any kind was found in this 
series. Fourteen per cent complained of itching. 
It was so very severe in one case that alkaline 
baths and sleeping draughts had to be resorted 
to. 

Eyes . — Blurred vision and photophobia were 
seen in 2 per cent of cases. 

Central nervous system . — Only one case 
showed mild mental symptoms as already refer- 
red to. Insomnia was rare. 

Malaria . — 31 per cent gave a history of 
malaria. Seven per cent had actual fever and 
malarial parasites were found in their blood. 

A few patients complained of vague pains in 
the joints and muscles especially those of the 
back. 

Previous attacks . — -These were recorded in 
the histories of 5 per cent of the series. 

Diagnosis 

Anorexia, upper abdominal discomfort and 
low temperature in a person who is otherwise 
well should make one suspect infective hepatitis 
even before the onset of icterus. Urine will be 
of a very high colour and the froth will be of 
a greenish tint. In epidemic infective hepati- 
tis, cases without manifest jaundice are now 
well recognized (Findlay et al, 1944). 

The writer saw one such case, and the course 
of the icterus was very mild and short. 
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The histamine test has been considered a 
valuable help in the diagnosis of latent jaundice 
(Cameron, 1943), but Gordon (1943) states 
that this test was disappointing. 

Differential diagnosis 

(1) Weil’s disease .— This is due to Leptospira 
icterohcemorrhagia which can be isolated from 
the urine. There is leucocytosis, very high 
fever with extreme prostration. History of 
occupations which have to do with rat-infested 
areas as sewers and dockyards is important.* 

(2) Malaria . — The 'bilious remittent’ type 
of malaria usually due to falciparum infection 
also causes jaundice. In jaundice due to 
malaria, a reticulocyte response is noted (Find- 
lay et al., 1944). Apart from this, both 
diseases might co-exist. The presence of 
malaria parasites will confirm the diagnosis of 
malaria, and in general there is no enlarge- 
ment of the liver or tenderness in the right 
hypochondrium, which are usually present in 
infective hepatitis. Blood sedimentation rate 
is raised in malaria about 10 mm. per hour while 
in infective hepatitis it is below that in the 
first 10 days (Wood, 1945). 

(3) Influenza . — It might be difficult to differ- 
entiate the two till icterus appears. Waring 
(1943) thinks that infective hepatitis is a 
variety of influenza. 

(4) Yellow fever . — This disease should not 
be forgotten in endemic areas. 

Other diseases which might have to be differ- 
entiated, are typhoid fever, appendicitis and 
diseases causing jaundice, such as carcinoma of 
the head of pancreas. 

Prognosis 

There were no deaths at all in this series. 
Generally the death rate is said to be low, 
but prolonged stay in hospital and a long 
period of convalescence are necessary. Only 
two cases had relapses, one after a month and 
the other after two months. Both were very 
mild cases and were in hospital for only one 
week. 

Owing to the possible liver damage, the re- 
mote prognosis is not altogether rosy. A long 
convalescence and the avoidance of alcohol and 
other hepatotoxins are advisable. 

Treatment 

Twenty-six per cent of .cases were treated 
with glucose, insulin and ascorbic acid as ad- 
vocated by MacDonald (1943), 15 per cent 
were tieated with glucose and ascorbic acid 
only and the rest were treated in the usual wav 
with glucose and calcium lactate. A concen- 
trated solution of mag. sulph and sodii sulph 
equal parts, 2 drs. was given to every patient 
m the morning as a routine. K 

*Not in India; where most houses are rat-inW^ 
occupation is of little importance.-fdftor. d ' 


With these different forms of treatment 
there was no appreciable difference in the dis- 
appearance of bile from the urine, and thus the 
average duration of stay in hospital was al- 
most the same. 

In very persistent cases with prolonged 
icterus and enlargement of liver, repeated intra- 
venous injections of calcium gluconate 10 c.cm. 
gave very satisfactory results. Large doses of 
hexamine with sodium bicarbonate 1 dr. of 
each, twice a day for 24 to 48 hours, are well 
worth a trial in insistent cases specially where 
itching is very severe. 

In two persistent cases, Ryle’s tube was used 
to drain the duodenum. The disappearance of 
bile from urine for 3 consecutive days.was taken 
as the criterion of a cure irrespective of the 
conjunctival icterus which lasts very much 
longer. 

Discussion 

That infective hepatitis, post-arsenical jaun- 
dice, and homologous serum jaundice, are due 
to an infection and that by a virus is accepted 
by all workers. The incubation period of post- 
arsenical jaundice as from the date of the first 
injection to the appearance of the initial symp- 
toms of jaundice ranged from 45 to 241 days in 
the 12 cases in this series. This is a big varia- 
tion and rather raises a doubt whether the 
virus of infective hepatitis is the same as that 
producing post-arsenical jaundice. Findlay 
et al. (1944) believe that the agents responsible, 
and the hepatitis following yellow fever inocu- 
lation and arsenic belong to the same group and 
are antigenically related, and state that the 
variation in incubation period is not inconsist- 
ent with virus causation. It may perhaps be 
also explained adequately by the individual re- 
sistance in our series. 

On the other hand, Hawley et al. (1944) 
observed that the hepatotoxic agent causing 
post-arsenical jaundice and homologous serum 
jaundice is not the virus of infective hepatitis. 
Complement fixation tests done by various 
workers differ in their results, e.g. MacCallum 
and Bauer (1944) ; Findlay et al. (1944). 

In _ post-arsenical jaundice, - although the 
hepatic lesions among others are not like those 
produced by arsenical poisoning (Dibble and 
MacMichael, 1943), it is not easy to exclude 
the toxic factor of arsenic altogether and as 
Forbes (1944) states, this problem awaits final 
solution. 

The mode of transmission by droplet infec- 
tion is accepted almost universally. But in the 
case of post-arsenical jaundice and homologous 
serum jaundice, it has been suggested that 
transmission may be by inoculating infective 
material during injections [Beattie and Mar- 
shall (1944)]. or the presence of virus in the 
blood, plasma or serum [Findlay et al. (1944) ] . 

lere is also the possibility of contact infec- 
tion. . W hether a patient suffering from post- 
arsenical jaundice can infect another is an- 
other problem. One case of post-arsenical 
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jaundice in our series visited his brother just 
before his illness and was with him for three 
days only. The latter developed jaundice just 
32 days after his brother. 

Splenic enlargement in this series is very low 
compared to the statistics published by others. 
Ordinarily, one would expect a large percentage 
of splenic enlargement in a place where malaria 
is endemic. In cases with splenic enlargement, 
one should ascertain whether they suffered from 
attacks of malaria before. 

Skin rashes and joint and muscular pains 
were not common. One interesting feature was 
bile-stained expectoration of one of the patients 
who contracted bronchitis. Bradycardia was 
never prominent, the pulse rate ranging 
from 55 to 65 and only for a short time. A 
rapid pulse is not uncommon in the pre-icteric 
stage. 

Blood sedimentation rate readings have given 
different results with different workers. Before 
accepting the observations of Wood (1945) on 
the blood sedimentation rate to differentiate 
between infective hepatitis and malaria, further 
work is necessary. 

A van den Bergh test was done in 51 per 
cent of cases and the results were variable, 
giving all three types of the direct reaction. 
This variation seems compatible with the 
pathological changes found in the liver. 

Various methods were employed in treat- 
ment, but no particular method was found to 
be of any special advantages. Still, in persistent 
cases, intravenous calcium gluconate and large 
doses of hexamine with alkali were found to be 
beneficial. There were two cases of relapse and 
both were mild attacks. 

In some cases when malaria and infective 
hepatitis co-existed, the routine anti-malarial 
treatment was given. The writer had no reason 
to withhold mepacrine, and is of the opinion 
that it makes no difference to the course of the 


Marshall (1944) state that it is desirable to 
give 2.5 to 3.0 gm. methionine or one pint of 
milk daily to prevent post-arsenical jaundice. 
As the hepatic changes in both these diseases 
are similar, it would be advisable to adopt 
similar measures when the threat of an out- 
break is imminent. The condition being ac- 
cepted as a virus disease; the possibility of 
prophylactic immunization should be considered. 

Conclusions 

1. Personal resistance seems to be an im- 
portant factor, 

2. The incubation period in epidemic infec- 
tive hepatitis ranges from 28 to 35 days, but 
may be much longer. The latent period in 
post-arsenical jaundice is very variable. The 
pre-icteric stage may be from 3 to 10 days, in 
rare instances up to 14 days. 

3. Splenic enlargement has not been a pro- 
minent clinical feature in this series. 

4. No particular method of treatment has 
any special advantage in shortening the course 
of the disease, but intravenous calcium gluco- 
nate and large closes of hexamine and alkali are 
valuable in resistant cases. In cases of infec- 
tive hepatitis and malaria, routine malaria 
treatment (including mepacrine) does no harm. 

5. Immunity from second attacks seems to 
be very high, but not absolute. 

My thanks are due to Brig. C. A. Slaughter, 
d.d.m.s., Ceylon Army Command; to Col. V. H. L. 
Antlionisz, o.n.n., e.d., for permission to publish this 
paper; to Lieut.-Colonel F. G. Smith, m.bjb., ed.,. 
Officer-in-Charge, Medical Division, and other colleagues 
for selecting cases of jaundice for this investigation; 
to Major E. Soysa, c.m.c., Medical Specialist, Ceylon 
Army Command for his criticisms and advice, to 
Captain W. D. Batnavale, c.m.c., the Pathologist, and 
his staff for carrying out various tests; to Sister A. K. 
Livermore and Cpl. S. J. Pereira, c.m.c., the Ward- 
master, for the intelligent co-operation in supervising 
cases and keeping records. 


hepatic condition. 

Only 5 per cent of cases in this series gave a 
history of similar attacks of jaundice pre- 
viously, showing possibly that the disease con- 
fers a high degree of immunity, but not an 
absolute one. 


Prevention 

This is a very important aspect of this pro- 
blem owing to the long stay in hospital, long 
convalescent period and the serious damage to 

the liver. . ... 

Overcrowding, unhygienic surroundings, in- 
dulgence in alcoholic beverages _ should be 
avoided. Contacts should be _ isolated for 
two weeks as advocated by Pickles (1939). 
This procedure becomes very necessary 
in outbreaks occurring in camps and schools. 
It has been found unnecessary to close 
schools, but the teachers should be in- 
structed in the early detection and isolation oi 
contacts. During convalescence, hepatotoxms 
of all kinds should be excluded. Beattie and 
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HEPATIC ABSCESS SECONDARILY 
INFECTED : PENICILLIN 
TREATMENT 


By WILFRED KARK, m.b., f.b.c.s. 

LIEUTENANT-COLONEL, R.A.M.C. 

Officer in charge of a Surgical Division 

The list of organisms sensitive to penicillin 
is growing, and it is likely that some organisms 
originally classed as non-susceptible may be 
brought within its sphere, of influence, with 
variations in the technique of administration. 
The following case is of interest in that two 
of the organisms concerned have been regarded 
as almost completely insensitive, and yet in this 
instance seem to have been affected by penicillin. 


Case report 

Lieut. H. A. C., a British officer, aged 35, was 
admitted on the 20th November, 1944 : he complained 
of pain in the right side of the chest and feverishness. 

One month previously he had been admitted to 
another hospital where he was first treated with sulpha- 
pyndme (26 grammes in 6 days) for pneumonia and 
diaphragmatic pleurisy, and was later diagnosed as 
amoebic hepatitis. A course of emetine hydrochloride 
was begun on the 29th October, 1944; one day later 
. . experienced a sudden onset of sharp pain in the 
right lower chest; the liver was found to be enlarged 
downwards to the level of the umbilicus; 2 -ray showed 
a P L ^SS'; s baped elevation of the central portion of the 
right diaphragm and the heart displaced to the left- 
irregular, intermittent fever had persisted throughout 
this period; his W.B.C. count was 17,200, of which 
P^ r c e nt were polymorphonuclear cells, 8 per cent 
lymphocytes, 4 per cent monocytes, and 2 per cent 
eosinophils. Fluid aspirated from the right pleural 

!w y S r e n e - ori ? ulture - Aspiration was P again 
done on the following day, i.e. the 31st October, 1944; 
tins time from the upper portion of the right lobe of 
the liver; it produced a thin, red fluid, in which were 

ht/VV g f Cy l akes A and } n these Entamwba histo- 
lytica v ere found; cultures from this fluid were sterile 

tht Zl* 11 ln l? Cti ° ns of 1 Sram emetine hydfochloride 
£? n "’S discontmued on the 7th November 1944 ’ 
By the 10th November, 1944, his ‘liver’ dffilne4 had' 
decreased to the fourth anterior intercostal space above 
and to three finger breadths below the right cn Jfl 
margin. His irregular temperature had settlpd o-nd k* 

—to nombered ,. 400 P cS'tte irth N’„“mbe“ 

ssr 

22 nd November S Hi™ re , comm J a . ced the 
and he remained afebrile^ On thVflfrf 1011 ™P roved 
20 c.cm. of chocolate-coloured pus wiVV e S’ P 44 ’ 
the nght chest : it contained Va Ti , as P lr ated from 
on culture. On the 5th Two if 3 ’ was sterile 
lydrocbloride n dteouLad ; h? hid hfd ,5“"'“ 


I in size to three finger breadths below the costal margin, 
and upper dullness was limited at the seventh rib in 
the mid-axillaiy line. 

On the 7th December, 1944, he had a rigor, followed 
by irregular high fever with frequent peaks above 
103°F. Repeated blood smears were negative for 
malarial parasites. By the 11th December, 1944, he 
had severe right shoulder pain; his W.B.C. count was 
16,400, of which there were 76 per cent polymorpho- 
nuclears, 20 per cent lymphocytes, 3 per cent mono- 
cytes, and 1 per cent eosinophils. Emetine bismuth 
iodide, in 3-grain doses per day, was begun on the 
12th December, 1944; but no appreciable effect resulted. 
On the 15th December, 1944, 2 -ray showed a large 
cavity, with a fluid level in line with the fourth right 
rib. Since the 11th December, 1944, he had been 
gravely ill and at times appeared moribund. 

On the 18th December, 1944, two pints of pus was 
aspirated; and 200,000 units of penicillin in 90 c.cm. 
of normal saline was injected into the cavity. The 
pus was thick, grey coloured, very foul and fecal 
smelling. Microscopic examination of direct smears 
showed numerous cocci and bacilli, both gram-negative 
and gram-positive; on culture, Bacillus coli , Staphylo- 
coccus albus y and Bacillus jcecalis alkali genes, were 
isolated : no anaerobes were found. The penicillin was 
given more in the spirit of a ‘ last hope J than as a 
specific remedy ; indeed, it is not unlikely that, had 
the infecting organisms been identified at the time 
instead of 48 hours later, penicillin would not have 
been used. A course of sulphathiazole, 6 grammes per 
da y, was also begun on the 18th December, 1944. On 
the 20th December, 1944, a white ceil count was 20,000; 
his general condition showed considerable imorove- 
ment. y 


i i: It. V j-'euemuer, me administration of 
suipnathiazole, of which 40 grammes had been given 
was stopped Fever, with peaks about the 100°F. line' 
persisted. X-ray, on the 26th December, 1944, demon- 
strated a fluid level in line with the fifth rib. On the 
o lowing day, 2J pints of thick, yellow pus was 
aspirated, and a further 200,000 units of penicillin in 

frL C ^\ n °^ 1 Salme was instilled - This pus differed 
nom that withdrawn on the 18th December, 1944 * the 
colour has changed from grey to light yellow, the ’foul 

aer°nh r fp had , completel £. disappeared, and cultures, both 
aerobic and anaerobic, were sterile. On the 28th 

ShwfhT’wF 4 ^’ nb resec P} on (“id, posterior, tenth 
cavitv d : a ) miJocu,ar - thick-walled abscess 

extending upwards to above the level of the 
fourth nb and downwards to the level of the umbilicus 
“1 ° f aQ estimated capacity exceeding 5 P Z5 was 

was released* l W non -° d T US ’ Iight yellow pus 
closed, water-seal drainage instituted. ’ 

cuRures PU PureW Pi °P eration > was again sterile on 
4 R hmfr r J T drainage continued freely for 

iK£r effS 

margin reached to one finger breadth Sfi 1 + f hv , er 
costal margin. Three weeks later tL i?' V the right 
was less than 2 ounces caDacItv ’ abscess /avity 
fortnight, drainage iad cS T/i m a , furtlle r 

116 tube P assa S e had almost completely heated. ‘'°° B 


of al^sfof S "f"? «* to the list 

Sber n „f iri lKs . a 

as insusceptibl/(M. e R C° U l9i4)° h is re S ardec 

a- 
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was responsible for the elimination of the B. coli 
and B . fi&calis : but, in view of the dramatic 
change in the character of the pus, which, at 
the time of the first instillation of penicillin, 
was grey and foul -smelling and gave positive 
cultures, as contrasted with that found at the 
next aspiration when the pus was yellow, odour- 
less and sterile, and particularly for an abscess 
of such gross dimensions, it would seem that 
sulphathiazole alone could not have dealt so 
effectively with the gram-negative enteric 
organisms. There remains a strong impression 
that either penicillin was the chief sterilizing 
agent, or that the combined effect of the two 
drugs was a mutually reinforcing one and 
amounted to more than the sum of their 
separate actions. 
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ACUTE POLYARTERITIS NODOSA IN 
A CASE OF MALARIA 

By T. BHASKARA MENON, mj), d.sc., 
and 

G. D. VELIATH, mj>., d.t.m. 

Department oj Pathology , Andhra Medical College, 
Vizagapatam 

Cases of polyarteritis nodosa are sufficiently 
rare to justify a report. This is all the more 
so as we are not in a position to define the 
aetiological factor that is responsible. The 
clinical diagnosis is difficult and many cases 
are discovered only at autopsy. Recently it 
has been recognized that the condition is more 
common than was thought, and not universally 
fatal; healed polyarteritis is occasionally diag- 
nosed. Involvement of the kidney may lead 
to hsematuria followed by a picture of essential 
hypertension ; involvement of the mesenteric or 
cceliac vessels may give rise to acute abdominal 
symptoms suggesting cholecystitis or other con- 
ditions, while involvement of the arteries of 
peripheral nerves results in a polyneuritis ; a 
syndrome of progressive cardiac failure from 
ischaemia due to scarring of the myocardium is 
well recognized ; cerebral and meningeal types 
have also been reported. The complexity of 
the symptoms and their tendency to change 
from organ to organ as in this case is of some 
importance in diagnosis. 

Case report 

The patient D. W. E., aged 27, a lance-corporal, was 
admitted to a British Military Hospital on 7th Decem- 
ber, 1943, for fever with rigor and vomiting coming 
on every day for the past 3 days. There was a definite 
history of malaria a year ago, but examination of the 
blood on admission did not show parasites. The 
patient complained of slight- pain in- the right flank 
in the region of the kidney. The urme on micro- 
scopical examination showed a few red blood cells. 


leucocytes and epithelial casts, but culture was negative, 
A short course of sulphanilamide therapy (12 tablets) 
was carried out without much effect. The pain' and 
tenderness in the right flank increased. A week after 
admission, ring forms and trophozoites of Plasmodium 
vivax were found ( in the blood and treatment was 
started with quinine. However, the pain in the 
abdomen was not relieved, but spread to the chest. 
There was also tenderness in the renal area on the 
right side. Some stiffness in the muscles of the neck 
was noticed and also a positive Kemig’s sign. A 
lumbar puncture on 15th December, 1943, showed spinal 
fluid under normal tension and with a normal cell 
count. The fluid culture was negative. The blood at 
this time showed a moderate leucocytosis (16,200 
W.B.C.) with a differential count of polymorphonuclear 
cells 75 per cent, lymphocytes 19 per cent, eosinophils 
2 per cent and monocytes 9 per cent. The pain in the 
abdomen persisted, and a slight upward enlargement 
of the liver was suspected. There was slight distension 
of the abdomen. During this period the temperature 
was varying from about 99° in the mornings to 101° 
in the evenings. The pulse rate varied from 100 to 
120, the respiration from 20 to 24, while the blood 
pressure showed a reading of 118/86. The Wassermann 
reaction was positive ++* The blood culture and the 
Widal reactions were negative. On 24th December, 
1943, there was severe haemoptysis at night; the 
abdominal pain increased in intensity, but there was no 
rigidity. Pain in the chest was also persistent. Slight- 
attacks of hsemoptysis continued for about 10 days; 
for this the patient was treated with injections of horse 
serum. A fine maculo-papular rash had developed on 
the arms and face. The sputum showed no acid-fast 
bacilli on repeated examination. The pain across the 
chest and abdomen increased, the hsemoptysis persisted 
and the patient died sudden^ on 2nd January, 1944, 
on the 25th day of admission. 

Autopsy findings . — At autopsy (2nd January, 1944), 
the body was somewhat emaciated and anaemic, and the 
abdomen was distended. There was extensive haemor- 
rhage into the peritoneal cavity which contained about 
26 ounces of fluid blood. This was from a rupture of 
an aneurysm of the hepatic artery just below the gall 
bladder. The aneurysm was of the size of a hen’s egg 
with a tear about 6 mm, long on the under surface. 
The heart (215 gm.) was slightly atrophied. Under the 
epicardium there were multiple pea-like nodules along 
the course of the superficial branches of the coronary 
arteries (figure 3, plate XVI). On section, some of 
the nodules were found to be small aneurysms filled 
with dark red blood clots, while other smaller nodules 
were made up of greyish-white tissue involving the 
vessel wall. The descending branch of the left coronary 
artery was specially involved. The valves and valvular 
openings were normal. There . was neither infarction 
nor scarring of the myocardium. The muscle was 
brownish-red and the ventricles were reduced in size. 
The right lung (270 gm.) showed a small aneurysm 
of the bronchial artery of the size of a pea (figure 6, 
plate XVI). This was in relation to the main bronchus 
at the hilum. The lung tissue appeared normal. The 
left lung (240 gm.) showed no aneurysms or visible 
thickening of the vessels. The fiver (1,140 gm.) was 
atrophied, brownish-red in colour, with a smooth 
capsule, and distinct lobular markings on section. 
Multiple aneurysms varying in size from a pea to a 
lemon were scattered in the substance^ of the liver in 
relation to the branches of the hepatic arteiy in the 
portal systems (figures 4 and 7 K plate XVI). The 
gall bladder was compressed and its cavity reduced in 
size by the pressure of the aneurysm below. The 
spleen (105 gm.) was atrophied and on section showed 
aneurysms in the region of the hilum. The right 
kidney (150 gm.) showed on the surface a number of 
pale irregular depressions due to scarring; aneurysms 
of variable size were scattered in the boundary zone; 
one in the cortex of the size of a marble was on the 
point of rupture. The left kidney (140 gm.) ( was 
similar in appearance except that the aneurysms were 
confined to the boundary zone (figures 1 and 5, 
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plate XVI). The pancreas also showed multiple 
aneurysms, varying in size from a pea to a bean, ihe 
branches of the mesenteric artery showed chains of 
small nodules at their junction with the small intestine 
(figure 2, plate XVI). The nodules on section were 
small fusiform swellings which had not developed into 
aneurysms. Similar fusiform nodules were found on 
the branches of the coeliac axis as well as the meso- 
colic vessels. The aorta showed only moderate 
atheroma and no other abnormality. The brain 
(1 200 gm.) was normal. No aneurysms were found on 
the circle of Willis and its branches, nor in the small 
vessels in the substance of the brain. 


The following therefore were the main 
findings : (1) emaciation ; (2) anaemia ; (3) 

26 ounces of free fluid blood in the peritoneal 
cavity; (4) aneurysm of the hepatic artery 
which had burst and caused haemorrhage; (5) 
multiple small aneurysms along the course of 
the vessel^ of the liver, spleen, kidneys, 
pancreas, and heart ; (6) small periarterial 

nodules in the coronary arteries, the mesenteric 
arteries and in the branches of the coeliac axis. 
Death was due to polyarteritis nodosa and 
rupture of a large aneurysm of the hepatic 
artery with hsemorrhage into the peritoneal 
cavity. 

Histological findings . — The typical necrotiz- 
ing arteritis that is the essential feature of the 
disease was found in the small arterioles of the 
bronchioles, the kidneys, the liver and the pan- 
creas, while gross aneurysms were found in al- 
most all the organs examined except the brain, 
the thyroid, the pituitary, the adrenals and the 
testes. The vessels of the skin and the muscles 
were not grossly involved. The necrotizing 
lesion specially affected the internal elastic 
lamina and the muscle fibres of the media in 
the small arterioles. It was a fibrinoid necro- 
sis, the fibrinoid material staining intensely 
with eosin and being different in nature from 
hyalinization. The inner part of the media, the 
clastica and the sub-intimal tissues were all in- 
volved, while in very small vessels the endothe- 
lium was split and shed in layers, and in places 
proliferated. The involved muscle fibres and 
elastica of the vessels showed some degree of 
oedema. 


The smaller vessels distal to the lesion 
showed a characteristic change. This was a 
splitting of the internal elastica into several 


layers as demonstrated by the Verhoeff elastic 
stain. Nearer the zones of fibrinoid necrosis 
the small vessels showed patchy fragmentatioi 
and swelling of the split elastic layers. 

Another characteristic change was an acut 
periarteritis involving in many vessels the ad 
ventitia, but in some the media and intimi 
were_ specially involved. The inflammator 
reaction was subacute in type, showing poly 
morphonuclear cells, plasma cells, mononu 
clear cells, lymphocytes and occasional eosino 
plnl cells with a variable proliferation of tin 
nbroblasts. The areas of periarteritis an< 
endarteritis were generally distinct, but occa 
sionally all the coats were involved. A frankl] 


suppurative reaction was not seen. Micro- 
organisms could not be demonstrated in the in- 
flammatory tissue. 

The whole appearance suggested that the 
early lesion was due to some agent in the 
blood which had successively involved the 
intima, the elastica and the media, while the 
periarteritis was more a reaction to the changes 
inside. Where the necrotizing arteritis involved 
the larger arterioles and arteries, the lesion was 
mostly patchy and gave rise to local gaps in 
the muscle and elastic layers. Where these had 
not yielded, local proliferation in the intima 
had formed a protective layer encroaching into 
the lumen; this is in accordance with the classi- 
cal views of Thoma regarding the protective 
function of the intima. This intimal reaction 
was so well marked in some vessels as to form 
a new fibro-cellular coat for a weakened artery, 
the muscle of which had disappeared. This 
change could not be regarded as due to orga- 
nization of thrombi. In places the necrosis was 
so intense and localized that saccular aneurysms 
developed at the site of the defect, before any 
intimal thickening could take place. The 
aneurysms appeared as large cavities lined by 
a fibrous wall and filled with laminated throm- 
bosed blood clot. At the site of the gap, col- 
lections of polymorphonuclear cells had infil- 
trated in between the meshes of the fibrinous 
bands. Around the primary aneurysms, smaller 
secondary aneurysms appeared in local gaps of 
fibrinoid necrosis. A few scarred areas were 
noticeable in the kidney and the spleen. 

Comment . — Cases of polyarteritis nodosa 
have not so far been reported in India, while 
in Europe and America over 350 cases have 
been reported up to 1940 and between 
1940 and 1943 over 200 more cases were 
recognized (Wilson and Alexander, 1945). This 
cannot be regarded as due to statistical defects 
in India, since the acute lesions are too well 
marked to escape attention in routine autopsies 
in all the medical colleges in India. The prob- 
able conclusion is that the disease is rare in 
India as compared to Europe and America. It 
is tempting to think that, in view of the aller- 
gic hypothesis first suggested by Gruber (1925) 
and subsequently emphasized by Berger and 
Weitz (1938) and the clinical and experimental 

nolf iQ^ hng I ( !? 40) > , Rich and Gregory 
(1942, 1943) and others, the lesions would be 

uncommon m a population where the methods 

of artificial immunization by the introduction 

of foreign protein have not advanced to the 

ThS % m u Eur °P e and America. 

WRv t 5n fi tentl n haS “ an y Points of simi- 
larity to the allergic lesions produced in 

experimental animals gives emphasis to this as 

factor ‘ is noteworthy 
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decide at this stage from the available history 
of the case. The intensity and .stage of the 
lesions and some of the early clinical .symptoms 
such as pain in the loin and commencing 
hsematuria indicate a developing vascular lesion 
even . when the patient was admitted for 
malaria. The association with malaria can 
only be regarded as . incidental,- since malaria is 
so common in India and such' abnormal vas- 
cular reactions have not so far been recognized. 
The possibility of allergy as a primary aetiol- 
ogical agent in this case is however uncertain, 
but it is possible that sulphonamide treatment 
and injections of horse serum may have aggra- 
vated a pre-existing vascular lesion. No other 
atopic or allergic manifestations were evident; 
there was no eosinophilia in the blood and no 
history of bronchial asthma. It is noteworthy 
that Lichtman, Stickney and Kernohan (1943) 
and Wilson and Alexander (1945) have recorded 
a history of asthma and eosinophilia as a signi- 
ficant association. A maculo-papular rash is 
the only feature that could possibly be regarded 
as allergic. 

Histologically the lesions correspond to the 
stages I and II of Arlcin (1930). He describes 
four stages in the course of the disease, starting 
with degeneration and cede ma followed by an 
acute inflammatory- arteritis progressing on to 
granulation tissue formation and finally fibrosis 
and scar formation. The earliest lesion noticed 
in this case was oedema, followed by a splitting 
and fragmentation of the elastica prior to the 
rupture of the elastica described by Dickson 
(19.07) as the earliest noticeable lesion. Grant 
(1940) has drawn attention to the fibrinoid 
necrosis as the early, lesion. He has also 
brought out the segmental distribution of the 
arteritis and its tendency to come up in crops 
with special involvement " of the vessels of the 
kidney and the heart, features .which are well 
illustrated in this case. Some authors have 
drawn attention to an association with rheu- 
matism and rheumatic lesions (Friedberg and 
Gross, 1934; Selye and Pentz, 1943). The his- 
tological study in this case has however brought 
cut no lesions that could be regarded as rheu- 
matic. There were no signs of valvulitis, and 
Aschoff bodies could not be demonstrated in 
sections of the heart muscle. 


Summary 


A case of acute polyarteritis nodosa occurring 
in a patient; with malaria is . described, and the 
^etiological' relationships of the disease are dis- 
cussed.- 
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INTESTINAL FUSO-SPIROCH/ETOSIS 

By I. G. K. MEN OH, m.b., b.s. 

Pasteur Institute of Southern India ; Coonoor 
(South India) 

The occurrence of spirochaetes in the human 
intestines and feces has been recorded fre- 
quently; some workers such as LeDantec, 
Broughton Alcock and Sabrazes (Noguchi, 1928) 
regard the spirochaetes as pathogenic and res- 
ponsible for certain types of dysentery and 
other ulcerative conditions, but the majority in- 
cline to the view that they are only saprophy- 
tic commensals. References in the literature to 
the occurrence of fuso-spirochmtes in the in- 
testines seem, however, to be few. Parr (1923) 
refers to case reports from France and Germany 
associating the fuso-spirochsetal symbiosis with 
a number of obscure dysenteries, secondary to 
primary amcebic or other protozoal infection, 
and suggests that the possibility of its 
localization in the intestines is worthy of 
further study. The presence of Vincent's orga- 
nisms in many healthy mouths, and the generally 
negative results of animal inoculation experi- 
ments have led to the view held by several 
workers such as Wenyon (1926) that they 
are purely saprophytic organisms, and that 
their presence in lesions is accidental: On the 
other hand, some animal inoculation experiments' 
have yielded positive results, e.g. Kritchevsky 
and Seguin (Strong, 1942) Strong, Shattuck, 
Bequaert and Wheeler (Knowles/ 1928), E. C. 
Smith (Hindle, 1931) and others. Knowles 
(1928) refers to the transient presence of fuso- 
spirochcetes for two or three days, in Leishman- 
stained fecal films taken from cases convales- 
cing after amcebic dysentery. 

The four cases reported below seem, to be the 
first on record to show uncomplicated fuso- 
spirochsetosis of the intestines with, a character- 
istic syndrome of diarrhoea and severe pain in 
the abdomen. , 

Case 1.— Male, age 35, laboratory . assistant. 
In October 1940 the - patient had a sudden 
attack of severe pain above the umbilicus 
radiating to the centre, of tlie epigastrium, 
and diarrhoea with 10 to 12 stools r.a .day. It 
lasted for 20 days in spite of treatment, then 
subsided, but recurred after a month* and lasted 
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Fig. x.’ — B. fitsiformts, discrete 
case 2, during acute stage. 


forms, from faeces of 
Leisliman. X 1,000. 



Fig. 2— B. jusiformis, massed in a clump from same 
slide. Leishman. X 1,000. 






Yicr 4.— S. vvncenti in groups fromsame 
° Congo-red X 1,000. 


slide. Benian’s 



Fie. 5. — S. vincenti, thin 
forms in one clump, from 
frgces of case 1, during a re- 
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for another 10 days.. Subsequent' to This his 
health' has never been as good ias- before. In 
June 1943 the patient had typical bacillary 
dysentery . ( B . dysenteries Sonne) ' which res- 
ponded very promptly' to sulphaguahidine' -tab- 
lets. Two months later he had • pain in the 
upper abdomen suggestive of a peptic ulcer; 
there was no diarrhoea. He was admitted to 
hospital, and a barium meal showed hyper- 
peristalsis with hypermotility and rapid empty- 
ing of the stomach, and constant irregularity of 
the duodenal cap suggestive of a non-obstructive 
duodenal^ lesion. The appendix was visualized, 
empty within 24 hours. A diagnosis of duode- 
nal ulcer was made and he was treated with 
aludrox and alkalies, strict dietetic regimen 
and rest. No improvement was seen. After a 
month the pain slowly subsided by itself. 

On 20th March, 1945, the patient had severe 
pain in the upper abdomen not relieved by 
carminatives, etc. Examination showed no 
rigidity anywhere in the abdomen; tenderness 
was present, midway between the epigastrium and 
the umbilicus. _ The pain which had started from 
above the umbilicus and moved up to the epigas- 
trium, was of unusual severity, increasing to a 
climax and then easing off slightly. Temperature 
was normal, pulse 90, tongue clean, no tenesmus. 
A burning sensation in the eyes and the rectum 
was present. During the course of that night 
there were 12 loose and watery stools with 
mucus but no blood. Repeated examinations of 
the faeces on subsequent days showed slight 
cellular exudate but no pathogenic organisms 
microscopically and culturally. The symptoms 
persisted in spite of treatment with bismuth and 
kaolin mixture, castor oil emulsion, sulphaguani- 
dme tablets, etc., and became worse on the 26th 
night wlien he had 15 motions. Next morning 
the stool was examined; a wet saline prepara- 
tion showed many organisms displaying un- 
usual motility, and a thin emulsion stained with 
Leishman s stam showed large numbers of 
spirochetes and fusiform bacilli in smaller 
numbers (figure 6, plate XVII). Stovarsol 4 

S S fo ct was remarkably 

bOod. I fie pain subsided within 2 hours and 
between 1 and 9 p.m. he had only turn motions 
and none after another stovarsol tablet The 
tablets were repeated one twice daily for 2 darn 
we On 29th March, 1945, and 2nd April S 
the stools were normal aid sphoehS very 

For another two and a hall months from this 
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A ^ ss ermann and Kahn testa wl be ■ • 
five. The nH nf 1 lests were nega- 
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toscopic examination-, showed - no ulceration - or 
other abnormality. Centrifuged; deposit of 
material aspirated from duodenal intubation 
and stained with Leishman showed B. fmi- 
f or mis in - fair number, and S. vincenti and 
mouth spirochetes in smaller numbers, several 
polymorphonuclear cells, a few epithelial cells 
and clumps of gram-positive cocci. Subsequent 
to this the patient developed a severe exacer- 
bation of pain and diarrhoea, with large numbers 
of spirocha;tes in the fasces. After one injec- 
tion of bismuth and two of arsenic intramusc- 
ularly, the spirochetes have totally disappeared 
from the fseces and he has been quite free from 
symptoms for the last 18 days. He has gained 
4 pounds in weight. 

Case 2. — Male, age 30 years, animal atten- 
dant. On 12th April, 1945, noon, diarrhoea 
started and till .10 a.m. next day there were 12 
stools, loose and watery, preceded by severe 
griping pain radiating from the umbilicus to 
the epigastric area. Tenderness over this area 
present; both iliac fossae free from pain; no 
temperature; no tenesmus; tongue clean. The 
feces showed no cellular exudate, vegetative or 
encysted forms of E. histolytica, Charcot- 
Leyden crystals or ova of intestinal parasites, 
but spirochetes and B. fusiformis were present 
m fair number. Stool culture was. negative. 
The patient, was given castor oil mixture 1 oz' 
thrice daily. Within the next 24 hours he had 
20 motions and the pain was of unusual severity. 

I he feces passed an hour, later was greenish in 
colour and consisted almost entirely- of mucus • 
cellular exudate was marked ; Chareot-Leyden 
crystals were present in large numbers. A 
, e sa ’ ne . Preparation showed enormous num- 
bers of active and motile spirochetes, but a 
Leishman-stained slide 2 hours afterwards did 
not show any spirochetes, though the wet saline 
preparation still showed large numbers of 

after^Th? dimini ( s . h . ed motility 4 to 5 hours 
attei. The Leishman slide showed what appears 
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Case 3. — Female, age 32, sister of case',1. She 
had a severe attack of diarrhoea and pain one 
year ago, of undetermined aetiology and not 
responding to treatment, including emetine in- 
jections. When she had a bout of diarrhoea, 
large numbers of spirochsetes and B. jusiformis 
were found in her stools on two occasions; but 
when she . had no diarrhoea the organisms were 
absent generally, or present in very small 
numbers. There was no evidence of other in- 
fection, microscopically or culturally. 

Case 4— Male, age 45, had a sudden attack of 
pain around the umbilicus followed by 
diarrhoea, 10 motions in 12 hours. Microsco- 
pical and cultural examination of the feces gave 
negative findings, except for large numbers of 
B. jusiformis and spirochsetes, mostly of the 
type of S. vincenti with a few like the mouth 
spirochsetes or S. stenogyrata. Smears from 
the gums showed various types of spirochsetes 
and B. jusiformis. The condition subsided within 
24 hours with castor oil mixture. Subsequent 
examinations of the feces revealed no B. fusi- 
jormis or S. vincenti but a few of the type of 
S. stenogyrata. 

Incidence of juso-spirochcetes . — Specimens 
of faces of 120 persons were examined, using, 
in addition to the usual methods, thin, fresh 
fecal emulsions, air-dried and stained with 
Leishman’s stain. The findings were confirmed 
by repeated examinations in several, cases. The 
presence of fusc-spirochaete? in the feces was 
observed in a total of 16 persons, of which four 
cases are reported above and 12 are detailed 
below. 


groups of granules taking a deeper stain than' 
the rest of the body and giving them a banded 
appearance (figures 1 and 2, plate XVII). 
Measurements are : length 5 to 12/p average 
8.5 /* ; thickness 0.5 to 1/* ; pleomorphic forms 
occur with great variations in size and appear- 
ance, both in smears and in anaerobic cultures. 
The organisms are non-motile and gram-nega- 
tive and take the Leishman and Giemsa stains 
satisfactorily. They appear to be identical 
with Vincent's bacillus, Fusijortnis jusiformis 
or B. jusiformis. 

Spirochcetes. — The predominant type of 
spirochaffe in all the positive cases is morphol- 
ogically the same (figures 3 to 6, plate XVII) . 
It is a very thin organism with large wavy 
spirals usually 3 to 5 in number. Measure- 
ments were made on spirochsetes in films stained 
with Leishman’s and Benian’s Congo-red stains, 
checked by using Ramsden's filar micro- 
meter and ocular-micrometer on different mic- 
roscopes, and were compared with measure- 
ments on the microphotographs with 1,000 
magnification. The length varies from 5 to 20 /*, 
the most common forms being 8 to 10/* 
long, with 3 spirals. The thickness as esti- 
mated from that of a bunch of spirochsetes 
lying close together is about 0.2/*. The spiral 
depth is 1 to 1.5/* and the spiral amplitude 
or wave length per coil is between 2.5 and 3.5/*. 
The spiral amplitude seems to be a more 
useful and dependable constant for identifica- 
tion of these spirochsetes than the length and 
number of spirals, both of which vary accord- 
ing to the age and the time of transverse fis- 


Case Clinical condition 


1 

Pain' upper abdomen 

2 

Diarrhoea and pain 

3 

i Diarrhoea and pain 

4 

i Dysentery 

5 

Dysentery 

6 

Dysentery 

7 

Dysentery 

8 

History of old amoebic infection 

9 

History of old amoebic infection 

10 

Chronic dyspepsia 

11 

Normal 

12 

Normal 



Cellular 

exudate 

Other infection 

Spirochsetes 

- 

Nil 

Giardia veg. ++ 

Ascaris ova + 

4 — f* 


+ 

Giardia veg. ~b+ 

4 — b 

- 

4*4’ 

C.L. crystals 
++ 
+++ 

Giardia veg. +4* 

+++ 

- 

E . histolytica veg. ++ ' 
Giardia veg. ++ 

++ 

- 

Nil 

E . histolytica veg. ++ 
Giardia veg. ++ 

+4 

- 

++ 

E . histolytica veg. 4* 
Giardia veg. +4* 

+4H- 


+~b 

C.L. crystals 

E . histolytica veg. 4* 

4-++ 


4-4- 

+4* 

E. histolytica veg. 4* 

+4- 

- 

Nil 

CJL. crystals 

Nil 

++ 

i 


+ 

Nil 

Nil 

+4* 


Nil 

Nil 

+ 


Nil 

Nil 
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Morphology of the organisms 
Fusiform bacilli. — In most of the cases the 
fusiform bacilli are present in smaller numbers 
than the spirochsetes except in case 2. The 
typical organisms have a characteristic shape, 
thin, with pointed ends, and two, three or more 


sion of the organism. Thus it is possible to 
listinguish the predominant type from other 
pirochfctes found occasionally in the faeces such 
is S. stenogyrata and the mouth spirochsetes. or 
3. microdentum, and 8. mucosum, whose spiral 
amplitudes are below 1.5/*. Of the few YP e - 
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with a spiral amplitude over 2.5/*, S. buccalis 
or S refringens can be distinguished by its 
thickness 0.7 to 0.8/*, while S. eurygyrata has 
only 2 coils and is S-shaped and flat. From a 
detailed study of the morphology and measure- 
ments of this organism and its association with 
B. htsiformis it is evident that it is S. vmcenti 
(Blanchard), otherwise known as Treponema 
or Borrelia vincenti. 

Protected by the mucus in the faces, these 
spirochaetes arc found to retain their viability 
and motility for as long as 6 to 7 hours. The 
addition of distilled water to the preparation 
does not cause immobility and plasmolysis 
later on of the organisms, as noted by other 
workers. In two preparations made simul- 
taneously, one in saline and the other in dis- 
tilled water, the spirochsetes showed greater 
motility and for a longer time (5 hours) with 
distilled water than with saline (4^ hours). 
Marked changes in their morphology such as 
loss of curves, thinning, angularity and granu- 
lar staining defects were observed when the 
patient was under treatment with an arsenical 
like carbarsone. 

In the feces of case 2, large numbers of cer- 
tain forms taking up the eosin in Leishman’s 
stain were found mixed with B. fusiformis. 
These forms show hardly any structure, look 
like capsules, and measure on an average 
3 X 0.5/* 

Discussion . — From the case reports presented 
above it will be seen that these organisms grow 
very satisfactorily in the human intestines 
under certain conditions. Smears from the 
gums of these patients showed the presence of 
fuso-spirochsetes. This finding, combined with 
the observation of Macfie (1917) that the in- 
testinal spirochsetes readily withstood the action 
of artificial gastric juice, suggests that the 
source of infection is the mouth. The two normal 
cases at the end of the table may thus 
be regarded as excreting the spirochsetes and 
B. fusiformis through the intestines without 
developing any lesion. In cases 2 and 4, the 
organisms develop in the intestines and cause 
a temporary irritation, possibly due to inflam- 
mation or superficial ulceration. In case 1, the 
conditions present in the intestines are un- 
usually favourable for the organisms and this 
may account for the chronicity of the symp- 
toms. The likelihood of a classical duodenal 
ulcer in this case is negatived by the irregula- 
rity of the onset of pain, the absence of relation- 
ship between pain and food, the lack of any 
relief with the usual dietetic end alkaline treat- 
ment, the occurrence of diarrhoea and the 
repeatedly observed relief with arsenical* The 
close parallelism between his symptoms and 
number of spirochsetes in the feces is suggestive 
of an {etiological relationship between them. 

The duodenum or upper jejunum seems to 
be the area commonly affected. The location 
f the pain, the site of tenderness, the absence 
of tenesmus, the character of the stools, the 


frequent association with Giardia intestmahs 
and the reoeated x-ray findings suggestive of 
a duodenal lesion’ all lend support to this view. 
Moreover, the centrifuged deposit of the 
duodenal intubation material showed a fair 
number of B. fusiformis and a few o. vincenti 
and other mouth spirochsetes. Also Ott has 
recently recorded that out of 13 cases with 
amoebic ulceration of the large bowels, 6 showed 
amoebse in the duodenal contents. 

The fact that in a child in this series with 
fuso-spirochsetes and G. intestinalis ,. subse- 
quent to the administration of nicotinamide, 
amcebic dysentery with more numerous fuso- 
spirocluetes developed, and that. the. fuso- 
spirochsetes disappeared after two injections of 
emetine, suggests that fuso-spirochaetosis should 
be regarded as a secondary infection in cases 
of amcebic dysentery, often clearing up under 
emetine treatment. It is quite possible that, in 
some of the cases proving resistant to emetine 
treatment, Vincent’s organisms are responsible 
for keeping up ulceration. The success of arse- 
nical preparations like stovarsol, carbarsone 
and spirocid in amoebic dysentery may be partly 
or even entirely due to their action on Vincent’s 
organisms rather than on the amcebae. 

While fuso-spirochsetes are so often found in 
association with amcebic dysentery, they are 
conspicuously absent in bacillary dysentery. 
This has been observed also by de Lavergne and 
Dumont (Parr, loc. cit.). It is interesting to 
remember in this connection that while in 
amcebic dysentery the reaction of the feces is 
generally acid, in bacillary dysentery it is alka- 
line. Cases 1 and 2, as well as the two nor- 
mals had feces with pH values repeatedly 
below 6.6, while normal healthy persons gener- 
ally had feces with pH well over 7.0. 

The possibility of Vincent’s organisms alone 
causing a dysenteric state cannot be overlooked 
in view of Blanchard’s experiment (Parr, loc. 
cit.) where lie induced a dysenteriform con- 
dition. in a dog, with spirochsetes and fusiform 
bacilli, seen in the motion, by introducing 
material from a case of Vincent’s angina into 
the digestive tube of . the dog. Experimental 
or accidental transmission of ulcus tropicum or 
Naga sore from man to man has been recorded 
by Hall Wright, Fox, Apostolides, Pampana and 
others (Knowles, 1928). These findings, ancl the 
constant presence of Vincent’s organisms in 
the lesions, suggest that though primarily 
existing as saprophytic organisms in the mouth 
they can take on a pathogenic role and cause 
ulcerative and gangrenous lesions at several 
sites m the body. The conditions which brin°- 
about a change from the saprophytic to the 
pathogenic phase are not definitely known. 
Several, factors have been suggested such as 
devitalization of tissues by injury or circulated 
changes (Strong, 3942) , b'y p £&£ Tr coZZ 
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The possibility of environmental changes in 
pH, oxygen tension, etc., and the presence or 
absence of chemical substances acting on the 
organisms and causing a state of virulence, may 
explain many of the anomalous findings in cli- 
nical and experimental work on this subject. 

The place of nicotinic acid in the prevention 
and treatment of infections with Vincent's 
organisms is still under discussion. The orga- 
nisms have been found in abundance in the 
lesions on the mucous membranes of pellagrous 
patients (Spies and Butt, 1943), of dogs suffer- 
ing from canine black tongue, and of pigs with 
ulceration of the large intestines (King, 1940), 
and nicotinic acid has quickly eliminated them. 
But in non-pellagrous conditions with Vincent's 
organisms, while good results have been claimed 
by King (loc. eft.), Harries and Mitman (1944) 
and others, many other workers, e.g. Aitken 
(1943) have not been able to confirm them. In 
the present series of cases, a temporary advant- 
age was observed in case 1 on nicotinamide 
treatment; but in the child with fuso-spirochse- 
tosis and giardia infestation, nicotinamide had 
no effect on the former, and subsequently the 
patient developed amoebic dysentery with even 
more fuso-spirochaetes. 

Summary and conclusions 

1. Fuso-spirochsetes have been found in the 
faeces of 16 out of 120 persons (13.3 per cent). 
Out of these 16 cases, 4 (3.3 per cent of the 
whole series and 25 per cent of the fuso- 
spirochaetal cases) show fuso-spirochaetes alone, 
with diarrhoea and pain, two of the more severe 
cases responding well to treatment with arse- 
nicals. Nine (7.5 per cent of the whole series 
and 56.25 per cent of the fuso-spirochaetal 
cases) show fuso-spirochaetes and a protozoal 
infection with either E. histolytica or G. intes- 
tinalis or both, with signs and symptoms of 
the protozoal infection. Two cases (1.6 per 
cent of the whole series) show a few fuso- 
spirochaetes and a few spirochaetes^ of the 
S. stenogyrata type, without any clinical signs 
and symptoms. 

2. Twenty cases out of 120 (16.6 per cent) 
including 7 * cases with fuso-spirochaetes show 
the presence of spirochaetes of the mouth and 
intestinal type. These figures, are lower than 
those obtained by Parr (loc. cit.), viz, 27.7 per 
cent among 175 healthy subjects and 31 per cent 
among 193 hospital patients. 

3. Out of 7 cases with E. histolytica infec- 
tion, 6 are associated with the presence of fuso- 
spirochaetes, while in 15 cases with G. intesti - 
nalis infestation, 6 show the concurrent pres- 
ence of fuso-spirochaetes. 

4. Out of 13 cases of culturally-positive 
bacillary dysentery and 6 cases with helminthic 
infection in the series, none show fuso- 
spirochaetes. 

5. The source of infection and the probable 
site and nature of the lesions produced are 
discussed. 


6. The frequent association between fuso- 
spirochaetes and G. intestinalis observed indi- 
cates that an investigation of cases of diarrhoea 
and ulceration of the intestines, with Vincent’s 
organisms in mind, is likely to throw more 
light upon the aetiology and pathology of some 
of these obscure conditions.. 
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THE PRESENCE OF RHINOSCLEROMA 
IN KORAPUT DISTRICT OF 
SOUTHERN ORISSA 

By J. K. MOHANTY 

Subordinate Medical Service , Orissa , Government 
Headquarters Hospital, Koraput 

Rhinoscleroma is a rare disease. Its occur- 
rence in India has been recorded by Castellani 
and Chalmers (1919), De and Chatterjee (1935) 
and Rao and Menon (1941). Altogether only 
8 cases have been reported so far in India. 
All 6 cases reported by Rao and Menon, 
came from Ganjam district of Orissa, and the 
Oriya-speaking tracts of Vizagapatam district 
of Madras. Koraput adjoins both the local- 
ities. 

The case under report was observed at Gov- . 
eminent Headquarters Hospital, Koraput. 

Case report 

Hindu female, aged 50 years, Oriya Dom by caste, 
attended the hospital for progressive deformity of the 
nose and nasal obstruction. She was in fairly good 
health, quite in keeping with her age and environment. 
She gave a history of nasal catarrh and obstruction 
for three years. 

Findings. — Anosmia present; nose broadened, thick 
and flat. A flat circumscribed growth occupied the 
middle third of the upper lip, extending to the tip 
of the nose. The margins of the. growth slightly 
raised; the overlying epidermis reddish in colour and 
markedly thinned out. A small circular area over 
the tumour, 4 inch in diameter, was denuded of surface 
epithelium and covered with a thin dry scale. The 
growth was firm and hard in consistency, painless but 
slightly tender, and it almost occluded the anterior 
nares; the interior of the nasal passage could not be 
examined. No enlargement or tenderness of the 
regional lymph glands. Clinically no change in 
neighbouring bones were detected. The soft palate and 
pillars of the fauces were normal. A good view could 
not be obtained by with posterior rhinoscopy. Indirect 
laryngoscopy revealed no abnormalitjr. Blood — Wasser- 
mann reaction was negative. A photograph could not 
be taken. 

Clinicalty the case was diagnosed as rhinoscleroma, • 
and for confirmation, materials from the case were 
collected and sent to Dr. G. Panja, Professor . of 
Bacteriology and Pathology, School of Tropical 
Medicine, Calcutta, for favour of necessary examina- 
tion. The report- received from him is reproduced 
below : , . 

( Material in glycerine saline for culture : — Container 
found broken and the contents run out. Films of 
exudate Pus cells, scanty fusiform bacilli, gram- 
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positive cocci in large numbers and gram-negative rod- 
shaped organisms unlike B. rhinoscleromatis found. 

' Serum : — Agglutination with a suspension of B . rhino - 
scleromata — positive 1^ in 20 only. Tissue On sec- 
tion the epidermis is found intact but thinned. 
Extensive cellular infiltration is present m the dermis. 
The cells consist mainly of mononuclear cells and a 
few large eosinophilic cells. Plasma^ cells . and giant 
ceils are not seen. Mikulicz cells, diagnostic of rhmo- 
scleroma are not found/ 

Discussion 

Clinical findings of the case are strongly in 
favour of rhinoscleroma. Moreover her blood 
serum gave positive agglutination reaction with 
a suspension of B . rliinoscleromatis. The 
Wassermann reaction is negative. But Kleb- 
siella rhinoscleromatis and Mikulicz cells ; diag- 
nostic of rhinoscleroma, were not found on 
pathological examination. Demonstration of 
these is only possible in the third stage of the 
disease. This case may be too early. Comple- 
ment fixation tests could not be done. 
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MEPACRINE INTOXICATION AND 
VITAMIN B DEFICIENCY 

By J. K. MOHANTY 

Subordinate Medical Service , Orissa, Government 
Headquarters Hospital , Koraput 

The. occasional development of cerebral 
excitation and other forms of psychoses in 
malarial subjects treated with atebrin is tbe 
experience of many, and in the past was reported 
on several times by various workers including 
Kingsbury (1934), Udalagama (1935) and Hay 
et al. (1935). The exact mechanism of its 
production is not yet known. Recently the 
writer came across four such cases of mental 
derangement. 

All four cases had atabrine, a brand of 
mepacrine, manufactured by Winthrop Chemical 
^o., U.b.A. These four cases of mental disorder 
occurred amongst, nearly 280 malarial patients 
treated with this drug. 

Case notes 

20 ha d fever on 

-orn Uctober. 1944: blood examination showed « 

TW™ e . numbor of p - viva * ri 'nps and a few schizonts 


97th October. 1944, and continued for 5 days. The 
onset of mental symptoms was on 2nd November, 1944, 
i e one day after the completion of the five-day course 
of’ treatment. He was taken as an inpatient on 3rd 
November, 1944, for the treatment of this complication. 

Findings— Onset of mental symptoms was reported 
as insidious 1 — restlessness, incoherent and incessant 
speech, irrational behaviour, confusion, anorexia and 
insomnia present; occasionally violent. No personal or 
family history of psychosis is present. There was a 
yellow coloration of the skm and conjunctive; the 
spleen just palpable; urine examination for detection 
of atabrine positive: van den Bergh test negative , 
blood examination showed no malarial parasites, xlis 
memory of the period of mental disorder is completely 

k Signs of vitamin deficiency were present, angulaT 
stomatitis and Assuring of tongue with hypertrophic 
papillse. On recovery and further questioning he 
reported burning pain in mouth when spiced food 
was taken ; there was a history of intermittent diarrhoea 
and flatulence. 

Treatment . — Sedatives and intravenous glucose was 
given daily for nine days with no benefit. On 12th 
November. 1944, he was given 5 c.cm. whole liver 
extract (T.C.F.) intramuscularly and nothing else. 
Next day his mental condition was found better. Two 
more liver extract injections were repeated on the 
succeeding days and he was discharged cured. 

Subsequent observations— This patient had three 
relapses of malaria. Each time P: vivax was found on 
examination of blood. The first and second relapses 
were treated with oral auinine. During convalescence 
from the second relapse he was given a regular course 
of iron and dry yeast extract for three weeks. With 
this he improved much and gained 12 lb. in his weight 
and all signs of vitamin deficiency disappeared. In 
spite of this he had again relapse of malaria on 18th 
March, 1945, and again scanty parasites were found 
in his blood. 

In this relapse in view of his improved health 
including freedom from vitamin lack, it was decided 
to try atabrine again, and find out if state of hypo- 
vitaminosis played any part in the development of 
mental disorder. Accordingly he was allowed to have 
several bouts of fever till the number of parasites in 
his blood became moderate. Then atabrine was 
administered in powdered form, dispensed in cachets, 
in order to conceal from him the nature of the drug. 
The daily dose was the same as on the first occasion 
but the course was extended over 7 consecutive days, 
the patient being kept under close observation 
throughout. Beyond slight yellow tinging of the skin 
nothing untoward occurred. No abnormality was noted 
in his mental condition. 

Case 2.— -Hindu male, aged 24 years, iail warder, was 
admitted into the hospital on 12th November, 1944, 
for mental derangement. 

. History.— He had malarial fever due to P. falciparum 
infection and was treated with atabrine. one tablet 

°A f r, 01 f 1 ?: at a tim f; thrice dai] y, in the Jail Hospital. 
After taking 12 tablets he showed signs of mental 
disorder, for which he was sent to this hospital 

Findings on admission.— The patient was restless, excited 
boisterous, emotional bursting into peals of laughter 
without reason; speech incoherent and incessant: irra- 
tional behavmur: skm tinged yellowish, test for detec- 

amcmia "present. m P ° sitive; SpIeen just paI P ab le; 

Signs of vitamin deficiency .— Patchy atrophic elos=>itis 
• and scaly dermatitis of scrotum were present/ After 
recovery on Questioning it was elicited that he felt 

urning para m mouth when soiced food was taken 

sri 1 * — ° f j;! 

Vte, a two"dw e Va' VeS ' .J u ?ose intravenously. 
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Case 3. — -Hindu male, aged 35 years, jail warder, was 
admitted on 30th November, 1944, for mental disorder. 

History,— He had malarial fever due to P. jalciyarum 
infection, for which he was treated with atabrine, one 
tablet at a time— thrice daily, in the Jail Hospital. On 
completion of the five-day course, he showed signs of 
mental derangement for which he was sent to this 
hospital. 

Findings on admission, — The patient was excited, 
emotional, spontaneously bursting into peals of 
laughter, restless, talking incoherently and incessantly, 
behaving irrationally and wandering about aimlessly. 

Skin and sclerse tinged yellow; test for detection of 
atabrine in urine positive; spleen just palpable, only 
scanty crescents present in peripheral blood; anaemia 
pronounced. 

Signs oj vitamin deficiency. — Angular stomatitis; 
fissured tongue; seborrhoeic dermatitis on either side 
of nose and along the nasolabial fold. After his 
recovery further questioning revealed irregularity of 
bowels, sometimes flatulent diarrhoea, and burning 
sensation in mouth when spiced food was taken. 

No family or personal history of psychoses. He 
remembers nothing that happened during the period of 
mental disorder. 

Treatment.— Sedatives and intravenous glucose for 
three days with no benefit. . Then 5 c.cm. whole liver 
extract (T.C.F.) was given intramuscularl}'. After two 
injections his mental condition became normal and 
he was discharged cured on 5th December, 1944. 

Case 4. — Hindu female, aged 22 years, had fever on 
17th August, 1944, due to P. jalciyarum infection, for 
which she was given atabrine in doses as in previous 
cases. After taking 13 tablets she showed signs of 
mental disorder. 

Findings. — The patient was emotional, restless, talked 
incoherently and incessantly. Her behaviour irrational 
and immodest. Insomnia and anorexia present. She 
was very weak, anaemic and emaciated. 

Sign oj vitamin deficiency. — Patchy atrophic glossitis; 
a history of long-continued diarrhoea after delivery 
with spontaneous intermissions; a history of complaint 
of burning pain on the palms and soles and burning 
sensation in mouth when taking spiced food. 

Treatment. — Thiamin chloride 25 mgm. and nicotinic 
acid 50 mgm. was injected on 18th August, 1944, at 
8 a.m. Next morning unexpectedly her mental condi- 
tion was found normal. At night she had good sleep 
and woke up next morning quite refreshed and sane. 

Further treatment for about a month for anaemia 
and vitamin deficiency restored her normal health. 


Discussion 

A study of clinical notes of the cases shows 
that all of them were suffering from varying 
degree of vitamin deficiency, especially defi- 
ciency of vitamin B complex. They showed 
signs of mental derangement on completion of, 
or towards the end of, a five-day^ course of 
atabrine. In no ease was the daily dose of 
three tablets a day for five days exceeded. 

The mental disorder of cases 1 and 3 
apparently responded favourably to whole 
liver extract injection, whereas sedatives and 
eliminants had no appreciable beneficial effect 
within the period these were given. Seemingly 
case 4 responded dramatically to parenteral 
administration of thiamin and . nicotinic acid. 
Case 2 recovered in 2 days with intravenous 
glucose and sedatives only. 

Case 1 in a subsequent relapse, when he was 
in a good state of nutrition and. free from 
vitamin deficiency, was given atabrine in same 
daily doses as previously and for a longer 


period, i.e. 7 days instead of 5 days. But this 
time he did not show any sign of mental dis- 
order. Had he any personal intolerance or 
idiosyncrasy to the drug he would have 
developed mental derangement, especially when 
the course was longer and the total , quantity 
given was bigger. 

The conditions under which he took the drug 
on the two occasions were almost identical except 
the single variation that on the latter occasion 
he was free from vitamin B dificiency. This 
fact on superficial examination gives the 
impression that , vitamin B complex plays some 
part in some in the development of mental 
disorder in malarial subjects treated with 
atabrine.. Apparent response of cases 1 and 3 
to. injections of whole liver extract (which con- 
tains vitamin B complex.) and case 4 to that of 
thiamin and nicotinic acid lends support to this 
assumption. On closer examination, however, 
it is difficult to associate the state of vitamin B 
deficiency in any way with the setiology of 
mental disorder of malarial patients treated with 
atabrine. 

First it is unlikely that such a small quantity 
of vitamin B (as contained in a few c.cm. of 
whole liver extract) and in such short periods 
would have abolished the state of hypovitam- 
inosis B. In fact the objective signs of vitamin 
deficiency did not disappear. Another point is 
that in case 2 recovery occurred in 2 days with- 
out any vitamin therapy. Possibly the remain- 
ing three patients would have recovered .without 
any vitamin, and the liver extract or vitamin 
injections might not have influenced or con- 
tributed in any way towards their recovery. 
Moreover all cases of mental disorder due to 
atebrine so far observed were temporary in 
nature and disappeared with or without sedatives 
after varying period from a few hours to a few 
days. This fact also strengthens the belief 
that vitamin B may not have any curative effect 
on such psychic disorder. 

In case 1, the non-development of mental dis- 
order on the second occasion, when the total 
dose was bigger and course longer, seems to be 
significant. It excludes personal intolerance or 
idiosyncrasy to the drug and gives some ground 
for the idea that states of vitamin B deficiency 
may predispose to development of .mental dis- 
order in malaria] subjects treated with atabrine. 
But the question arises why only few. and not 
all persons having vitamin B deficiency do 
develop this mental disorder ? To this the 
reply may be given that personal factors are 
very variable and so extremely variable results 
are to be expected. But this reply does not 
really meet the point. . 

Whatever may be the role of vitamin B (if 
it plays any role at all) in this type of mental 
disorder in malarial subjects treated with 
atabrine, to definitely connect it in any way with 
the setiology or treatment of. this condition, 
requires extensive study, -in which a number of 
variable factors are to be controlled. The 
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observations on these cases probably give hints; 
for further investigation. 

Summary 

Four cases of mental disorder due to atabrine in 
malarial subjects are reported. In all hypovitam- 
inosis B was present. Mental derangement of 
two cases apparently responded to injections of 
whole liver extract (which contains vitamin B) 
and that of another to nicotinic acid and thiamin. 
The remaining one recovered with sedatives and 
glucose. In one case, in a subsequent relapse 
of malaria, w'hen vitamin B deficiency was no 
longer present due to previous therapy,. as a 
test, atabrine was given for longer period in 
same daily doses as before; but this time no 
mental derangement occurred. A suggestion is 
made that vitamin B complex deficiency may 
have predisposing influence on the develop- 
ment of this sort of mental disorder in malarial 
subjects treated with atabrine. 
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A SUGGESTED FIRST-AID TREATMENT 
FOR COBRA BITE WITH CARBOLIC 
SOAP SOLUTION 

By M. L. AHUJA, m-.d. 
major, i.m.s. 

and 

Assistant Surgeon A. G. BROOKS, i.m.d. 

(From the Central Research Institute, Kasauli) 

In studying the effects of surface tension 
depressants on toxins, Larson and Nelson 


(1924) observed that, soaps, particularly, soaps 
of unsaturated fatty ' acids, . were capable of 
detoxifying bacterial toxins and snake venoms. 
Carmichael (1927) and Cesari and Boquet 
(1937) working with sodium ricinoleate showed 
that this soap could neutralize the toxic effects 
of rattle-snake venom and Vipera aspis venom 
in vitro. 

The present study deals with in vivo experi- 
ments on the detoxifying action on cobra venom 
of various chemical and biological reagents. 
Of the numerous products tried, the following 
proved of no value: colloidal solutions of silver, 
sulphur and iodine; dyes such as methylene 
blue, fuchsin, gentian violet, crystal violet, 
Congo red and acriflavine; mucin, agar, milk, 
olive oil, trypsin, papain, argyrol, hydrogen 
peroxide, potassium permanganate, and alka- 
line solutions of pH 8 to pH 9. 

Pigeons of 290 g. to 320 g. weight were given 
a dose of cobra venom in the pectoral muScle. 
The site was marked and infiltrated immedi- 
ately afterwards with solutions of the above- 
mentioned substances. , All the pigeons died in 
4 to 5 hours, the time normally taken for death 
to supervene in untreated controls. 

On the other hand, similar trials with various 
soaps proved of undoubted value. Early in 
the course of these experiments it became evi- 
dent that carbolic soap (Lifebuoy) was as 
effective as sodium ricinoleate, and had the 
added advantage. ' that the local reaction 
following its infiltration into the tissues 
was less than that to sodium ricinoleate. 
As carbolic soap is used in most dispen- 
saries and many homes, special attention 
has been directed to experiments with this par- 
ticular soap. Table I shows the results of 
treatment with 5 per cent emulsion of carbolic 
soap infiltrated into the site of venom injec- 
tion in pigeons, no other treatment being 
given. 


Table I 


Number of I Dose of cobra 
pigeons ! venom (mg.) 


Dose of soap 
emulsion (c.c.) 


Time between 
venom and 
treatment 
(minutes) 


Lived 


Died 


1 

2 

1 

2 

6 

3 

3 

10 


0.4 

0.4 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 


1.0 
1.0 
1.0 
2.5 
2.0 
• 1.0 
2.0 . 
Nil 


2 

90 

1 

5 

10 

30 

30 

(Controls) 


1 

2 

1 

1 

6 

2 

1 


i 

1 (18 hours). 

2 (13 and 15 hours). 
10 (4 hours average). 


Cobra venom oTius^is a 8 :eria?nTe!lii!?'d Tol f 1 n0 * treated 10; survived nil 

deal), within ,2 hours. - . *» 290 rag. > 320 rag. weight and will invariably 
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From the. above it is evident that treatment 
"with carbolic soap will, in a number of cases, 
save pigeons from certain death, while in other 
cases the time of death is delayed by several 
hours. This suggests tlie value of carbolic soap 
solution as a useful first-aid treatment pending 
the . administration of antivenene, which, in 
India, may not be immediately available in 
rural areas but may be obtained after delay at 
larger centres. This delaying effect of soap 
treatment is well brought out in table II. 
Pigeons were given varying doses of cobra 
venom and treated with soap 10 minutes later, 
followed at varying intervals by intravenous 
administration of 0.25 c.cm. of antivenene 
(A. V.). More antivenene would of course 
have saved the pigeons, but the experiment was 
designed to approximate to village conditions 
where antivenene if available after a delay of 
some hours may only be had in limited quan- 
tity. 


No fixed quantity of the solution can be recom- 
mended, as this will obviously depend on the 
site of the bite, but as much as can conveni- 
ently be given, say 5 c.cm. should be given. A 
crucial incision, preferably with a razor blade, 
should then be' made to encourage free bleeding. 
In no case should the wound be rubbed with 
crystals of potassium permanganate. In our 
opinion the use of potassium permanganate in 
the local treatment of snake bite is of no value. 
Apart from this, amputation following cellu- 
litis, sloughing, gangrene, etc., may be neces- 
sary after the use of this reagent, which should 
therefore be avoided. 

. Two and a half c.cm. of carbolic soap solu- 
tion injected intramuscularly into pigeons has 
never given rise to necrosis. Five c.cm. in- 
jected subcutaneously into a goat caused ery-. 
thema and swelling lasting about 4 days but 
no untoward effects followed. One c.cm. of a 
10 per cent solution infiltrated into human 


Table II 


Treatment 

Number of 
pigeons 

Dose of venom 
(mg.) 

Interval between 
venom and 
antivenene 
(minutes) 

Result 

Survived 

Died 

Soap plus antivenene 

2 

0.5 

90 

2 


Antivenene only . . 

2 

0.5 

90 

1 

i 

Soap plus antivenene 

2 

0.5 

120 

2 


Antivenene only . . 

2 

0.5 

120 

1 

i 

Soap plus antivenene . . 

3 

0.6 

120 

3 


Antivenene only .. 

3 

0.6 

120 

2 

i 

Soap plus antivenene 

3 

0.6 

15 

3 


Antivenene only . , 

3 ' 

0.6 

15 

2 

i 

Soap plus antivenene 

3 

OS 

15 

3 

. * 

Antivenene only 

2 

0.8 

15 

1 

2 

Soap plus antivenene 

3 

1.0 

15 

2 ! 

1 

Antivenene only . . 

2 

1.0 

15 

i 

2 

Soap plus antivenene 

1 1 

1.2 

15 

. . 

- 1 

Antivenene only . . 

| 1 

1.2 

i 15 

■’ 1 

1 


Total treated with soap plus antivenene IT; survived 15. Total treated with antivenene only 15; 

survived 6. 


In view of these results, the use of a 5 per 
cent solution of carbolic soap as a first-aid 
treatment in case of cobra bite is suggested. 
This solution should be kept ready for use in 
all dispensaries along with a sterile 10-c.c. 
syringe. The solution may ‘ gel ’ on standing but 
readily re-dissolves when gently heated. In 
the event of a cobra bite, a tourniquet should 
be applied as usual over a single bone, e.g.in 
the case of a finger bite it should be applied 
around the base of the finger and a second 
tourniquet above the elbow, or in case of a bite 
on a toe, one tourniquet applied around the 
base of the toe and the second above the knee. 
Soap solution should then be infiltrated into the 
site of the bite. The solution should be in- 
jected around the fang-marks, about. 0.5 c.cm. 
to 1 c.cm. being given at various points so as 
to completely surround and infiltrate the site 
of the bite. It should also be injected at 
various depths to a maximum of half an inch. 


volunteers caused slight burning pain lasting 
about 20 minutes followed by redness, 
swelling and induration but no inconvenience 
was experienced after the first hour or two. 

The authors will be grateful for any reports 
of cases treated on the above suggested- lines. 
Such reports should contain the following in- 
formation ; — 

(a) Was the snake definitely identified as a 

cobra ? ... 

( b ) Site and details of bite. 

(c) Interval elapsing between bite and injec- 
tion of soap solution. _ 

(d) Quantity of soap solution injected. 

(e) Antivenene (including period after bite 
at which serum was given; dosage and whether 
administration was intravenous). 

(/) Other details with regard to local reac- 
tion, symptoms and progress of- the case. 

It is emphasized that soap is- only a first-aid 
treatment to be used for local infiltration only 


463 


and must be considered as an adjuvant to 
treatment with antivenene. On no account 
should soap be given intravenously as a sub- 
stitute for antivenene. 

Similar experiments with vipenne venoms 
are in progress. 
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A Mirror of Hospital Practice 


A CASE OF SEPTICEMIA TREATED WITH 
PENICILLIN AFTER FAILURE OF 
SULPHONAMIDE. THERAPY 

By R. N. CHAUDHTJRI, ms., m.b.c.p. (Edin.), 
tjjj). (Wales), f.s.m.f. 

and 

8. M. GHOSH, m.b. 

(From the School of Tropical Medicine , Calcutta) 

Although the uses, doses and methods of 
administration of penicillin have now been well 
outlined according to our ^present knowledge of 
the subject, doubts may arise in practice when 
perhaps it may be wise to follow one’s clinical 
judgment and not to too strictly follow the 
rules. In this connection, sufficient interest 
attaches to the following case to justify a report 
being published. 


Case report 

A doctor had been well until the 12th August, 1944, 
when he felt a sharp pricking pain on the left nipple, 
while undressing. On examination, he noticed a small 
pimple in the area, but took no notice of it. The 
pimple gradually became bigger in size and slightly 
painful. On the 14th, he felt feverish and pain on 
movement of the left arm but went to work as usual. 
Two days later, there was a sharp rise of temperature 
with chill, headache and pains in the body, and he 
took to bed. 

On examination.— A thin-built man. Temperature 
104°F., pulse rate 80 and respiration 20 per minute; 
tongue coated. A furuncle was seen on the left nipple 
with a chain of small discrete, movable and tender 
glands in the left axilla. There was no other signi- 
ficant finding on clinical examination. 

Laboratory findings .— Blood examination repeatedly 
showed no malaria parasites. The white cell count was 
6,500 per c. mm. with 82 5 per cent polymorphonuclear 
cells. The blood as well as the discharge from the 
pimp e grew no organisms. The urine showed a trace 
of albumin with scanty pus cells and a few red cells 
Kesults of subsequent examinations are shown in the 
table below : — * 


Diagnosis . — Malaria having been excluded, denpe 
and enteric were suspected owing to bradycardia, . but 
in view of the history and the local . lesion, a clinical 
diagnosis of staphylococcal septicaemia was made. 

Treatment and course . — On the 17th August, the 
patient was put on sulphathiazole Joy mouth with hot- 
compresses of 1 in 1,000 acriflavin solution applied 
locally. He was also given # palliative ^ treatment 
including intravenous glucose with vitamin C, etc. 
After administration of 9 grammes of sulphathiazole 
in three days, his headache became worse, he felt sick 
and complained of abdominal discomfort; the drug 
was then discontinued. During the next two days, 
his condition seemed to deteriorate, and on the 22nd a 
suggestion was made to try penicillin, but no genuine 
preparation being available sulphadiazine was started 
instead. A total of 28 grammes of this drug were 
given in five days but without any effect. 

In the meantime, the patients condition was getting 
worse. He became restless, complaining of severe 
headache practically all the time. The temperature 
was of high remittent type with repeated rigors, but 
the pulse was relatively slow and respiration slightly 
increased. Blood pressure 110/65 mm. of mercury. 
The face was puffy; the tongue red and dry. He was 
constipated with a distended abdomen, but the urinary 
output was fairly good. The furuncle and axillary 
glands remained practically the same as before.. About 
this time, he complained of slight pain in the scrotum 
which was found to be due to local dermatitis and 
swollen and tender testes (left). 

The patient was now seriously ill, causing anxiety. 
He was seen by several doctors including a surgeon in 
consultation, ^ and our only hope seemed to rest on 
penicillin which had hitherto been unobtainable. After 
much enquiry and search, we managed to secure only 
one ampoule (100,000 units) and this treatment was 
started on the 26th August, it being given intraven- 
ously twice daily, in doses of 25,000 units each. With 
these four, doses, the temperature dropped to sub- 
normal (vide chart) in the morning of the 28th, and 
the patient felt better. Fortunately, another ampoule 
could now be obtained, so that treatment was con- 
tinued for a further three days (20,000 units b.d.). 
Convalescence started rapidly and was uneventful. 

Discussion 

It is very likely from a clinical standpoint 
that we were dealing with a case of staphy- 


Date 


19th August 



White cell 1 Blood j Agglutination 
count culture test 


Urine 


Stool } Pimple smear 


8,400 with 79%- 1 Sterile 
polymorphs. 

0,050 with SS7r : 
polymorphs. j ” 


Widal 

negative. 


Widal and 
Weil-Felix 
negative. 


Albumin trace. 
Few pus cells. 


Negative 


Scanty pus 
cells. 


0,400 with S0% 

polymorphs. 


Do. 


* i • 
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lococcal septicaemia following a self-inflicted 
trauma to a furuncle on the nipple. Prior to 
the advent of sulphonamides, reports of cure 
from this. disease were rare, but with their intro- 
duction isolated cases of recovery began to 
appear. Now with penicillin we have a power- 
ful weapon to combat this condition. The 
method of treatment with this drug is rather 
arduous for doctors with limited facilities as in 
private practice and disagreeable to the patient 
if continued for several days. It has been 
recommended that for systemic infection peni- 
cillin should be used after making bacteriological 
diagnosis and given in adequate doses at 3 to 4 
hourly intervals (or by the drip method) so as to 
maintain the proper blood concentration. In the 
present case, blood was cultured twice (while 
the patient was having sulpha drugs), and the 
results were negative. Yet it was decided to try 
penicillin on clinical grounds, and this seems to 
have been justified by the end results. Fre- 
quent administration was however not possible. 
Nevertheless, the improvement after four doses 
in two days was dramatic. 



During the course of the illness, the patient’s 
tongue became raw and there was scrotal 
dermatitis with tender swelling of one testes. 
Although the exact cause of these manifestations 
is not clear, it is possible that they were caused 
by the administration of sulphonamides in large 
doses thus interfering with the biosynthesis of 
riboflavin in the intestine, while the body re- 
quirements must have been increased owing to 
a heavy infection. Incidentally, one fact worth 
mentioning is that the patient while under sul- 
pha treatment passed unchanged a few tablets 
of sulphadiazine in the stools due to failure of 
one of the nurses in attendance to crush them 
before administration. It is well to impress the 
importance of this simple, but apt to be neglected, 
routine on the attendants. 

Conclusion 

A doctor with acute septicsemia made a rapid 
and complete recovery when treated with peni- 
cillin after showing no response to sulphonamide 
therapy. The turning point of the illness in the 


critical stage was undoubtedly due to penicillin 
treatment, although the diagnosis was not con- 
firmed bacteriologically and the drug was 
administered infrequently owing to the difficulty 
in obtaining a sufficient supply. As penicillin is 
available now in civil practice, the .latter 
difficulty may no longer arise, but a negative 
bacteriological, report should not outweigh a 
definite clinical diagnosis and indications for its 
use; 
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TWO CASES OF STRANGULATED 
HERNIA 

By A. SWARUP, 

Civil Surgeon, Azamgarh 

Case 1. — R. S., 42 years, was admitted to 
hospital on 5th February, 1944, with a large 
mass in the right scrotal region which extended 
up to the groin, fully occupying . the inguinal 
canal. He came walking and was not. in great 
distress. The abdomen was not distended, nor 
was there any history of retention, of urine or 
of constipation. The only, thing he complained 
of was discomfort and some pain .due to the. 
swelling. 

The history he gave was that two years back 
he was operated on for hydrocele on both sides, 
and ever since then he had been suffering from 
hernia of the right side. It had been reducible, 
but some 15 days ago, it had descended .and 
since then it had been in its present condition 
and could not be reduced. As it was causing 
some discomfort he went to a branch dispensary 
where he remained for a week, but finding no 
relief he came to the sadar hospital. 

Under chloroform anaesthesia an incision for 
radical cure of hernia was made, but upon open- 
ing the sac it was found to contain some .two' 
feet of ileum and its mesentery. The ileum was 
blue and cedematous and the mesentery was 
thickened to the size of almost an impregnated 
broad ligament. An attempt was . made to 
reduce the mass back to the abdominal cavity, 
but in doing so the ileum gave way in two places 
and fecal matter poured out of it in the field 
of operation. This was mopped clean and the 
piece of gut which had ruptured was excised and 
an end-to-end anastomosis was made. About a 
foot of the ileum with mesentery had to be 
removed. The bleeding from .the cut mesentery 
gave some trouble, but ultimately was con- 
trolled'. After resection, the herniated mass 
could easily be reduced back into the abdominal 
cavity. The operation was then completed in 
the usual way. Before sending the patient from 
the operation room 5 cm of soluble sulphona- 
mide and -J- grain of morphia were given by in- 
jection, 
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During the .first three -days ■ the - treatment 
consisted in- giving saline per; rectum by drip 
method and glucose and soda solution sips by 
mouth and -keeping the patient in Fowler's 
position. Soluble sulphonamide - was repeated 
thrice but later replaced by- sulphonamide by 
mouth. On the fourth day- his bowels moved, 
and he began to feel hungry, - - -- 
Case 2.— Hindu male child, aged nine months, 
was. brought to hospital on 20th January, 1945, 
by his mother for strangulated right inguinal 
hernia. The history was that the child had been 
suffering from hernia since his birth but for the 
last 3 days it had not gone back. His abdomen 
was distended and tense, and he was vomit- 
ing. He had passed neither flatus nor fasces 
for 3 days. The general condition was fair. He 
was prepared for operation, and under chloroform 
and ether anesthesia, the sac was opened 
when both cecum and ileum with the appendix 
were found in it. At this moment the child 
stopped breathing and artificial respiration had 
to be performed. Soon the breathing was res- 
tored, and an attempt to reduce the contents of 
the sac into the abdomen was made, but the 
gut gave way, and a purse-string suture had to 
be applied to the ruptured intestine. Eventu- 
ally the contents were put back into the abdo- 
minal cavity and the wound closed and dressed. 
An intramuscular injection of soluble sulpho- 
namide was given and the child sent back to 
the ward. For the first 24 hours he did not 
pass flatus, the abdomen became distended 
and his condition caused anxiety. After 24 
hours the sulphonamide was repeated and tur- 
pentine stupes were applied to the abdomen. 
After this the child had a motion, when the dis- 
tension of the abdomen became less. Next day, 
another motion was passed. His recovery now 
became rapid and on the 8th day the stitches 
were removed and he was discharged cured on 
29th January, 1945. 


him. This was the first ■ urea stibamine .injection 

■which the patient had received, and death might pos- 
sibly have been due to over-sensitiveness (opinion of- 
Dr. S. IC. Sen, Civil Surgeon, Furnea). It will not be 
out of place to mention here -that during the course 
of more than 20 yeara of hospital practice I have given 
not less than 20 to 30 thousand intravenous injections 
and I had seen many cases even with severe reactions 

but none ending fatally. ‘ ; ■ • 

Another case of intravenous antivenom, injection 

showed similar symptoms particularly cyanosis. . It was 
an advanced case of snake bite poisoning with involun- 
tary dribbling of saliva, loss of consciousness and loss 
of reflexes. Immediately after the intravenous injec- 
tion the natient developed cyanosis and died. 


It -is not known why anaphylaxis and ana- 
phylactoid shock occur in some persons and not 
in others and why not generally after the . 1st 
injection but usually after the 5th or 6th injec- 
tion even when the dose is not increased. Re- 
actions are said to be more common in cases with 
thyroid disturbance. Liver dysfunction is also 
found responsible for this reaction inasmuch 
as it has proteopexic and detoxicating functions. 
Acidosis is also a factor for producing this 


reaction. 

Injection of adrenaline chloride as a routine 
before all intravenous injections is probably the 
best measure to avert critical reactions. Glucose 
oral, 2 or 3 hours before the injection, should 
always be given to protect the liver cells from 
the toxic effects, of the drug. Rest before and 
after the injection is necessary. No solid food 
should be taken for some hours (6 to 8) before 
the injection. To treat serum reaction, calcium 
is a drug of choice. 


SULPHONAMIDE THERAPY IN SEPTIC 
C/ESAREAN SECTION 

A CASE REPORT 

By Rai Saheb Captain A. P. SINHA, ms., d.t.m. 
Civil Surgeon, Balasore 


NITRITOID CRISES AFTER INTRA- 
VENOUS INJECTIONS 


By C. H. GHOSE, i.mt, l.t.m. 

Medical Officer, Chopra Dispensary, Ramganj, Pumea 

District 


Acute vasoparetic reaction or nitritoid crisis 
is a term employed by Milton to express the 
symptoms and lesions resembling those of amyl 
nitrite inhalation produced after the intra- 
venous injection of substances like organic and 
pentavalent compounds of arsenic and anti- 
merny. The following cases ate of interest in 
this connection : — 


fT Bl in 4, raven ° u 3 injection of urea stibamine 0. 

P™ 5 m a strongly-built adult si 

0 ^'r zar e t nded M olly -- Th e patient shov 

andS n 0 “nf°k aD + \ phy l a 1 0ld 6hock > consl 
ana swelling of the throat, face, and lies with 

Etertnrmi d lP 1 of blood prcssure followed by dei 
fHn on breathing, .coma and finally death; al! 
15 to 20 minutes in spite of my best efforts to 


and 

G. C. PATTANAYAK, m.b.,' b.3., d.t.m., d.g.o. 

Civil Assistant Burgeon , Bhadrak 

A Mohammedan female, agecl 23, a dwarf 
belonging to a family of dwarfs, primigravida, 
full-term, was admitted into hospital ' on 5th 
February, 1945, at 10-30 a.m. with obstructed 
labour for three days. . . A number of country 
dais had tried to deliver her at home. 


iic i Kcueiiu uuaumon was lound very 
o\v, with generalized oedema and occasional rigors. 

Iitnl 1 V , U Va -n S - and lacerated with an offensive 

discharge The bladder, was distended: urine was 

pressure ^ 100/ 100- 3 I° Und lo + aded J$L albumin - Blood 
pressure 160/100; temperature 100?F., pulse feeble - 

Recuperative treatment with ' intravenous glucose' 

af^neml Ar 3 V° rpl)i iv, aIld / esfc T s give * after> 

recuperated in nom^' 0 ' ^ be .Patient had sufficiently 
recuperated to permit, an examination. The uterus wan 

were ^ no^heard* 11 P j 5 *'* 011 ’ and foetal heartsounds 
dfameter 8 fnct/fnr ime?, 7 , 6 h° w ed the interspino” 
iucate fi i ? ta k mterc r? W 8 * mch es, external con- 
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vaginal walla lacerated, membranes absent, . os fully • 
dilated, a big caput present, head high and jammed . 
at the inlet. 

In view of the ^ degree and nature of the pelvic 
contraction, a classical Csesarean section was risked in 
spite of sepsis and threatening eclampsia. On opening 
the abdomen, evidence of commencing peritonitis was 
found. Incision of the uterus was followed by the 
escape of gas from inside. The foetus and membranes 
were removed in a state of decomposition. Sulphon- 
amide powder was introduced into the uterine cavity 
before closing it, and soluseptasine 10 c.cm. was 
injected into the peritoneal cavity. The omentum was 
tucked behind the uterus, and the abdomen was closed 
in layers after ligation of the fallopian tubes. 

The temperature touched normal next morning and 
the patient remained well till the third day when the 
blood pressure was 120/80. The general peritoneal 
cavity _ remained unaffected throughout, but pelvic 
peritonitis with cellulitis insidiously developed giving 
rise to fever and maintaining a low fluctuating tem- 
perature for the next seven days. The lower stitches 
gave way, and the wound gaped exposing part of the 
uterus. No interference was made except change of 
dressings. Thiazamide (M&B 760), 6 tablets a day, 
was given for three days. The abdominal wound 
slowly healed by second intention and the patient was 
discharged cured on 25th March. The lochia were 
normal throughout. 
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All these, however, did not prevent pelvic 
peritonitis and _ pelvic cellulitis, probably for 
the. following reasons : (a) The infective 

organisms which had penetrated the myomet- 
rium and lodged in the parametrium could not 
be influenced. It may also be that some of the 
organisms were not sensitive to. sulfa drugs. 
(b) Contamination of pelvic peritoneum during 
the _ removal of septic materials from the 
uterine cavity, (c) Insufficiency of solusepta- 
sine for the pelvic cavity which was most 
infected. ( d ) Probably oozing of septic dis- 
charges from the uterine cavity during uterine 
involution. 

It must, however, be recognized that this 
may be one of the few and exceptional cases of 
success. How much did her recovery owe to the 
fact that the infective organisms were sulfa- 
sensitive ? One cannot find out beforehand 
whether in a particular case the organisms are 
sulfa-sensitive. This is particularly so in an 
institution where facilities do not . exist for 
detailed bacteriological investigations. 


Discussion 

Forcible delivery with craniotomy with evis- 
ceration and piece-meal removal of foetal parts 
usually leads to serious damage to the birth 
canal. Even if the patient escapes from sep- 
ticaemia, a nasty sloughing of the vagina and 
cervix occurs, and pelvic cellulitis and even 
peritonitis may follow. The patient may die 
from exhaustion. Or perhaps she falls a victim 
to chronic invalidism throughout life. In our 
case this type of interference, in the presence of 
such a high degree of sepsis and devitalization, 
would have been disastrous. On the other 
hand a frankly septic uterus usually contra- 
indicates delivery by the abdominal route. In 
this case, both the adverse conditions were pre- 
sent. In these embarrassing circumstances, the 
easiest and the quickest method of relief, namely 
a classical Csesarean section, was undertaken 
with unexpectedly happy results. Lower 
uterine segment Csesarean section was con- 
sidered difficult, and Csesarean hysterectomy 
risky. Porte’s Csesarean section with exterior- 
ization of the uterus is neither difficult nor 
risky, but it is not very commonly practised. 

Although peritonitis had set in before the 
operation, post-operative peritonitis did not 
occur, probabfy for the following reasons : 
[a) Introduction of soluseptasine into abdom- 
inal cavity. ( b ) Shutting off of the general 
peritoneal cavity from the source of sepsis by 
placing the omentum behind the uterus. Puer- 
peral endometritis did not occur as there was 
enough sulphonamide powder in the uterine 
cavity to eliminate most of the organisms. 
Local sulphonamide therapy was reinforced by 
the oral administration of thiazamide which 
prevented further extension of the infective 
processes. 
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“LIQ. SANTAL FLAV. C. 
BUCHU et CUBEBA ” 

(HEWLETT’S) 

THE ORIGINAL PREPARATION 

BRITISH medical JOURNAL. — “It is readily miscible 
with water, and when administered proves to 
contain ail the medical virtues rightly attributed to 
these drugs *\ 

PRACTITIONER. — “ This preparation appears likely to 
become a favourite prescription. It contains three 
remedies of proved utility, the Santal Oil specially 
having a very extraordinary power to arrest certain 
cases. Experience has shown this preparation to 
possess the same eilicacy as the Santal Uii itself. 
It mixes perfectly with water, and has a taste by no 
means disagreeable, in which particular it contrasts 
very favourably with the ordinary mixtures it is 
intended to replace 

DuSE. — une to two drachms in water or .milk. 

Price, In England, 4-oz. bottles, lOd. oz., 10-oz., 22-oz., 
40-oz. and 80-oz. bottles, 12]6 per lb. 


Introduced an * t repared only by 

C. J. Hk.Wl.ETT & bON, LTD. 

35-43, Charlotte Road, E.C.2. 

Agent* who stock Hewlett's Preparations t 


BOMBAY : 

Amersey Khimjee & Co, 
Ratilat Hemraj 


CALCUTTA: 

Smith, Stanlstreet & 

Co Ltd. 

M. Bh attach aryy a & Co, 
B, K. Paul & Co., Ltd, 
Ratilal Hemraj 


MADRAS: 

Madras Drug Store 
Dadha & Co. 
Appall & Co. 


TRANQUILLITY 

A calm outlook and freedom from worry and nervous 

tTnlr 816 T 6 lh6Se daYS ' The intense application 
to war work and consequent mental and physical 

insZZ r6V6al6d in Wid6Spreed headacheJTnd 

maY well ,. be used soothe the over- 
wrought nerves, relieve pain and induce sleep. It 
a synergistic combination of acetylsalicylic acid 
' P h enacetm 8nd codeine - and is widely known as a 

™T"t,py r "" lc 3 v Y 0l ‘“' ive anaI 9 es ’c, sadjdva 

W* Stag Vs3 ‘ mn ,s '°™ -or 



MARTIN & HARRIS LTD ' 

Mercantile Buildings, Lall Bazar, Calcuita' 
AI.o at Bombay, Madras, and Karachi 

Prepared by 

WILLIAM R. WARNER ft CO. LTD 
LONDON, ENGLAND. ' 
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B.D.H. CONTRAST MEDIA 

For use in X-ray Diagnosis 
IODATOL — Iodised Oil B.P. ' 

For the usuali purposes for which iodised oil is generality employed, e.g., broncho- 
graphy, hysterosalpingography, localisation of cord tumours etc. 

SHADOFORM Preparation of Barium Sulphate B.P. 

For oral or rectal administration in X-ray visualisation of the gastro-intestinal tract. 

PHENIODOL B.D.H. 

For oral administration, as Pheniodol M’.eal B.D.H. in cholecystography. 

T.I.P. — lodophthalein B.P. 

For those radiologists who wish to continue to practise the older. method of 
cholecystography T.I.P. is still available in forms suitable for intravenous and 
for oral administration. 

IODOXYL B.D.H/Hodoxyl B.P. 

For intravenous pyelography and arteriography. 

Stocks of B.D.H. Contrast Media arc held by leading chemists and full particulars are obtainable from— 

THE BRITISH DRUG HOUSES LTD. 

( Incorporated in England ) 

Imperial Chemical House Ballard Estate 
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Under the stress of wartime conditions the 11 Mobilix” Fart of a series of 4t Mobilix ,f Ward X-Ray Apparatus in the 


Ward outfit has earned a reputation for absolute relia- 
bility. It is built for hard service without the necessity 
for frequent maintenance, and is, therefore, well suited 
to the requirements of remotely situated hospitals. 

The “ Mobilix ”has an output of 95 kV . (peak) at 40 
mA., or 43 kY. at 60 mA., and screening may be carried 
out continuously for periods up to 10 minutes. 


up-to-date Watson factory in England . 

If you are planning for the future, please send us 
details of your X-ray requirements, when we will gladly 
submit suggestions and information about^ the 
arrangements which will be made for the resumption of 
representation in your locality after the war. 
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JAUNDICE AND OTHER DISEASES 
TRANSMITTED BY NEEDLES 
AND SYRINGES 

During recent years, certain outbreaks of 
jaundice liave attracted much attention. In 
many parts of the world, outbreaks of infective 
hepatitis have been seen, and in India this 
disease has been very common in certain areas 
in both civil and military population. The 
setiology and pathology of this condition have 
been closely studied, and much evidence has 
been accumulated to indicate that it is a virus 
infection, that the virus is circulating in the 
blood, and that by the injection of serum taken 
from patients it is possible to transmit the 
disease experimentally to volunteers. This 
condition of infective hepatitis was discussed in 
this journal (March 1943, p. 153). 

Another interesting event was the occurrence 
of no less than 28,000 cases of jaundice in men 
in the American army after yellow fever vac- 
cination with certain batches of yellow fever 
vaccine during the early part of 1942. It is 
believed that the infection was traced to the 
human serum used in making the vaccine. 
When this was discovered, the cessation of the 
use of human serum in making the vaccine was 
followed by the disappearance of this jaundice 
after yellow fever vaccination. 

Certain other outbreaks of jaundice have 
been recorded during recent years. Recently 
Droller in the B. M. J. recorded the occurrence 
of 62 cases of jaundice in 450 patients attending 
a diabetic clinic, and the investigation of these 
cases indicated that the jaundice was probably 
caused by inadequate sterilization of syringes and 
needles in use in the diabetic clinic, needles 
or syringes being infected probably with the 
virus from one or more of the patients, and 
the virus being introduced into other patients 
during the taking of blood from a vein in the 
clinic. Similar outbreaks of jaundice have 
occurred from time to time in venereal disease 
clinics, and have probably been produced in the 
same way, traces of blood being left in the 
needles or syringes containing the virus, and 
subsequent sterilization being inadequate to 
destroy the virus. 

In certain clinics, actual tests were made with 
the methods of sterilization in use and it was 
found that they were inadequate to destroy the 
infective agent. This jaundice, which has often 
been attributed to the administration of arsenic 
m venereal disease clinics and has been called 
post-arsenical or post-arsphenamine jaundice 
has been almost eliminated in certain centres 
syringes adcqUate sterilization of needles and 

outbreaks of jaundice have been re- 
eoided m clinics and institutions where the taking 


of -blood for 'certain Tests and thriving of injec- 
ting have been a routine procedure. In addi- 
tion to diabetic clinics, clinics for rheumatism, 
a” tabSUsis sanatoria recorded 5 nch 

outbreaks. Moreover, . consideiable e dence 
has been seen in certain areas that seium ana 
plasma transfusions used in various conditions 
particularly for war injuries, have been followed 
in appreciable number of cases by the occui 
rence of jaundice, and figures as high as 10 per 
cent for the incidence of jaundice following such 
transfusions have been given. It now seems 
possible, if not probable, that in infective hepa- 
titis, jaundice occurring after yellow ev 
vaccination, post-arsenical jaundice and jaundice 
seen in special clinics and institutions are prob- 
ably all of a similar nature and are caused by 
a virus or group of viruses. _ 

It has actually been shown in post-arsphena- 
mine jaundice that the virus can be isolated 
from the blood which, injected into a healthy 
person, can cause jaundice. Similar find- 
ings were made in. the cases following yellow 
fever vaccination. Moreover it has recently 
been shown that in some patients showing 
no sign of illness or jaundice the similar virus 
can lie found in the circulating blood. These 
facts considered together give a reasonable ex- 
planation of these extraordinary outbreaks which 
have been recorded in recent years in certain 
medical centres, aiid give a clear indication as 
to how these outbreaks can be prevented. 

Practically all ' these findings have been -re-, 
corded in England and in America, though a 
similar report has been made in (Scandinavia. 
We have however no reason whatever to doubt 
that jaundice caused in this way by infected 
needles and syringes can occur and has occurred 
in India. One has only to see the extremely 
inefficient methods of sterilization of needles 
and syringes used in some hospitals and clinics 
in this country to understand how conditions 
here are very favourable for the occurrence of 
such outbreaks of jaundice. 

During the war, syringes and needles of 
good quality have been difficult to. . secure. . 
While some attempt has been made to steri- 
lize needles, little or no attempt lias often made 
to sterilize syringes properly. During sterili- 
zation, syringes are frequently cracked or. 
broken and rendered useless ; they have been, 
very difficult to replace, so that risks of break- 
age have been reduced to a minimum by the 
adoption of methods of sterilization which re- 

ineffective '' 6 been Sh0Wn to be com Pletely 

It is easy to understand how needles and 
syringes can be contaminated during the pro- ! 
cess of drawing blood from a patient's vein.- 
Until recently however it has not been realized 
that & contaminated syringe used for with- 
drawmg.blood from a patient’s vein can.' infect 

Sed°i ? n IT’ . A recent pub-: 

Witts demonstrates jhfs 
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samples of blood for blood-sugar estimation 
was thus able to cause an outbreak of jaundice 
in a diabetic clinic. 

‘When blood, is taken from a vein with a syringe 
by the orthodox technique some of the blood is sucked 
back into the vein when the tourniquet is released. 
If, therefore, the syringe is not sterile the patient is 
exposed to infection/ 

It will thus be seen how the sterilization of 
needles and syringes is a matter of vital import- 
ance. So important has it been that the 
Medical Research Council of Great Britain has 
made a special study of this matter and pub- 
lished a memorandum on the subject written 
by a special committee of ten well-known bac- 
teriologists and research workers*. This memo- 
randum repays close study by all medical men. 

# The memorandum starts with an introduc- 
tion stressing the great variety of infections 
which have been transmitted through faulty 
sterilization of needles and syringes. . Such 
conditions include streptococcal cellulitis, strep- 
tococcal and staphylococcal infections, tuber- 
culosis, meningitis, tetanus, gas gangrene, 
infective hepatitis, and malaria. The introduc- 
tion states that in hospitals and clinics where 
injections are numerous, entirely safe methods 
are easily practicable and ought to be used and 
taught ; in very few hospitals and clinics are 
the recommendations of this memorandum pro- 
perly carried out at the present time. The 
following are extracts from the memorandum. 

1 Complete bacteriological sterility can be achieved 
only by sterilization in the autoclave or hot air oven. 
Boding in water will destroy all pathogenic bacteria 
except those that produce resistant spores. Boiling in 
water to which a little sodium carbonate has been 
added will kill spores as well as non-sporing bacteria, 
but cannot be recommended as a method lor sterilizing 
syringes, because the residual alkalinity of the syringe 
may destroy certain of the drugs and biological 
products to be injected. Chemical disinfectants, 
including alcohol, if they kill spores at all, do so very 
slowly, and cannot always be relied upon to destroy 
even non-sporing bacteria in syringes. Since incidents 
due to spore-bearing bacteria have proved rare, a boiled 
syringe may be accepted as reasonably sale where 
sterilization in the autoclave or hot air oven, is 
impracticable, but a boiled syringe is not necessarily 
sterile, and its safety cannot be absolutely guaranteed/ 

‘ A fresh sterile syringe and needle must be used 
for each injection or aspiration. In clinics where many 
injections of the same huid are given, the same syringe 
may be used for several consecutive subcutaneous 
or intramuscular — but not ^ intravenous — injections, 

provided that a fresh needle is used for each patient/ 
‘A syringe that has been used for aspiration, e.g . 
of blood from a vein, or pus from an abscess, or for 
intravenous injection, which always entails aspiration 
of blood, must be cleaned and sterilized before it is 
used again. It is essential to keep syringes for injec- 
tion separate from those used for aspiration/ # 

1 Syringes and needles require thorough cleaning after 
use, before re-sterilization. Sterilization methods may 
be unreliable if the syringe or needle contains dirt or 
coagulable protein. Needles must be kept sharp/ 
‘Handle needles with sterile forceps only, syringes 
with dry , washed hands, taking care to touch Only 

* Medical Research Council ' War Memorandum 
No. 15. The sterilization , use and care of syringes, 
1945. His Majesty's Stationery Office, London. Price, 

4 d. net, • — - - - - 
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the outside of the barrel and the handle of the piston. 
Do not talk, cough or sneeze over a sterile syringe.’ 
Do not allow a sterile needle to touch any unsterilized 
surface or object before* use/ 

. ( Persons with known or suspected upper respiratory 
infections must wear impervious masks while canying 
out inoculations or injections/ 

The operator and all assistants must wash their 
hands thoroughly •with ■ soap and warm water and dry 
them on a clean towel before, commencing work, and 
at intervals during prolonged operations. As an extra 
precaution during mass inoculations, or * if there * is 
reason to think that the operator’s hands are' infected, 
the hands may be steeped in some suitable disinfectant, 
such as hypochlorite solution containing at least 0.1 per 
cent of free chlorine/ 

‘Use of a pocket handkerchief must at once, be 
followed by a thorough hand washing/ 

‘ The practice of “ dishing up ” a sterile syringe and 
needle in an open bowl, especially one which contains 
any liquid, is to be unreservedly condemned. Sterile 
syringes and needles must be placed in sterile covered 
containers/ 

f Rinsing the sterile syringe in contaminated “sterile” 
water or saline . — Use diy-sterilized fringes whenever 
possible. If wet-sterilized syringes are used, and need 
rinsing in sterile saline, the saline for the purpose must 
be taken direct^ from a previously unopened, auto- 
claved bottle. After opening, the saline bottle must 
be discarded, and not kept for future use. To remove 
the risk that saline bottles, once opened, will be kept 
and used again, it is advisable to have saline auto- 
claved in small quantities, say 10 or 20 ml.,- for the 
purpose of rinsing syringes/ 

' Intrathecal aspirations and injections . — Needles, 
syringes and manometers for intrathecal work need 
specially careful sterilization. Hot air sterilization 
should be used when practicable; otherwise, sterilize 
by autoclaving or by boiling for five minutes/ 

Contamination of injection fluids 
‘Vaccines, diphtheria toxoid, and other prophylactic 
agents which contain a disinfectant such as phenol, 
are commonly dispensed in rubber-capped bottles. 
These may be kept for repeated use provided that 
due care is taken to sterilize the cap each time before 
puncturing it, and to preserve its integrity/ 

‘As far as possible, for isolated injections at intervals, 
single dose containers should be used/ 

‘ Rubber-capped vaccine bottles, particularly by 
bakelite studded caps containing an absorbent pad 
impregnated with 10 per cent solution of chloroxylenol 
are strongly recommended/ 

‘Older patterns of vaccine bottle have rubber caps 
which are unprotected, and which must be sterilized 
before puncturing. The best way to sterilize them 
is to wipe them with a clean lint swab dipped in 
tincture of iodine or 75 per cent v/v alcohol/ 

‘ It is unwise to puncture one cap too frequently 
because small leaks may then develop through which 
contamination can enter/ ... 

‘To cleanse the skin before the injection, rub the 
selected inoculation site with a small quantity of spirit 
or tincture of iodine on a lint swab, and allow to dry/ 

The choice of syringes and needles 
‘ All -glass syringes are easier to clean and sterilize 
than are those made of glass and metal. They are less 
likely to break on heating, and they have no cement 
to melt in the oven or autoclave. If properly cleaned 
and lubricated, they may be assembled before sterili-; 

zation/ , , , , 

‘The only advantage of the glass-metal syringe is. 
its less fragile nozzle. It is more difficult to clean, 
and it is apt to break on heating, because of. the' 
unequal expansion of the glass and metal; moreover, 
the cement will melt in the hot air oven and. may * 
do so in the autoclave/ 

Detailed instructions are given regarding the 
sterilization of all-glass syringes. 
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New svrinees should be assembled, lubricated and 
JMIU fitted g «- d TjrtL* 
jjzed. -For syringes which have 
been used it is recommended 
that they should be washed 
out with an antiseptic imme- 
diately after use, 2 per cent 
jysol being suggested. I he 
syringe and needle should then 
be thoroughly^ cleaned with 
tepid water with the use ot 
test tube brush. The piston 
and barrel aTe then dried. The 
syringe is then reassembled 
and sterilized as for the new 
syringe. The sterilization of 
syringes in their glass con- 
tainers and paper wrappers 
should be carried out in a hot 
air sterilizer for not less than 
one hour; if an autoclave is 
used the temperature of 120 
is maintained for 20 minutes. 

The needles . — After the 
syringe is used, the needle 
should be kept on the syringe 
while the cleaning process is 
carried out for the syringe. 
It is then removed from the 
syringe and the mount of the 
needle is cleaned out with a 
piece of cotton-wool on the end 
of a swab stick to remove any 
blood. The needle is then 
washed through again first 
with water and then with 
alcohol or methylated spirit 
and allowed to dry. Warming 
will accelerate drying. The 
point of the needle is touched 
up on a fine stone lubricated. A hand lens is used to 
gee that the point is satisfactory. The needle is washed 
again thoroughly in spirit and dried. The stilette is 
then passed through the needle to make sure that the 
bore ia clear. The needle is then placed in a small 
glass tube inside a test tube (see figures 2 and 3), and 
the needles are sterilized in the hot air oven for one 
hour at 100°. The syringe and needle are removed 
from the tubes only immediately before use. Sterile 
forceps are used for the assembling of the syringe and 
the needle but the small tube covering the needle is 
only removed immediately before use. Some workers 
assemble syringes and needles and sterilize the whole 
thing in a glass container. 

Less satisfactory is the disinfection of syringes by 
boiling. Syringes are thoroughly washed before they 
are boiled. The sterilizer should have a close fitting 
lid and a perforated tray inside. The piston and the 
barrel of the syringe and the needle and a pair of 
dissecting forceps are placed separately in water not 
above 50°C, in the sterilizer, the water is brought to 
boil and kept boiling for not less than 5 minutes with 
the lid on. The lid is then removed. The tray con- 
taining the syringe and needle is lifted out by means 
of a sterile forceps. The water in the sterilizer is 
poured away and the tray is at once returned to the 
sterilizer and the cover immediately replaced and left 
to cool. The syringe, the barrel, and piston are 
assembled with sterile forceps and. the needle is fitted 
with sterile forceps and the assembled syringe is then 
returned to the empty sterilizer until it is needed. 
\\ rapping of syringes, etc., in lint and sterilization by 
boiling is not recommended because it prevents their 
drying. 

Disinfection oj syringes by alcohol and chemicals *~ 
Xius practice cannot be recommended. Chemical 
disinfectants have various disadvantages, they are un- 
damage , the material to be 
injected. The only chemical disinfectant that can be 
recommended is ,0 to 75 per cent alcohol. Absolute 


Fig. 1. 

Method of suspending 
a syringe in a test 
tube prior to sterili- 
zation. 


nlrhhol has very little disinfectant action. Attempts 
to disinfect a syringe by drawing and Jschargm^ spm 
which is in common use is very ineffective. With an 





Pig. 2. 


Pig. 3. 


Alternative methods of inserting a 
needle into glass tubing, used as 
a guard, prior to sterilization. 

glass syringes, immersion for 5 minutes in 70 to 75 per 
cent alcohol is fairly effective but glass-metal syringes 
cannot be disinfected satisfactorily in this way. The 
committee consider that alcohol disinfection should be 
used only when necessary and for no other purpose 
than the injection of sterile fluid. Syringes used for 
aspiration and for vein puncture should on no account 
be sterilized except by heat. Details are given regard- 
ing the extreme caution to be exercised in sterilizing 
all-glass syringes with alcohol. After disinfection by 
this method, the syringe must be placed in a sterile 
test tube or in a sterile container. 

Disinfection by the hot oil method is discussed, but 
is not recommended. Needles however can be sterilized 
in hot oil if they are left for an adequate time and 
stored in the oil in which they had been heated. 

The report then goes on to give details of 
the work of a team giving mass injections. 
They suggest a team of four, one doctor to give 
the injections, one assistant to look after and 
fill the syringes, another assistant to clean the 
skin of the patients before injection and a 
fourth to get the patient ready and keep the 
records. An adequate supply of syringes and 
needles is considered essential for this work. 
For inoculation purposes one syringe can be 
used for many injections— other than intra- 
venous— but a fresh sterile needle must be used 
tor each injection and the needles must be steri- 
iized and kept covered until the very moment 

Mass intravenous inoculations are attended 
*LJ peCla i arrangements. A fresh sterile 
SS? a ^d needle must be used, for every 
patient. A large supply of syringes is essential 
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and facilities for rapid sterilization. For wash- 
ing out syringes, a separate bottle of saline 
must be kept for each syringe. Sterile syringes 
should be handled with sterile forceps. The 
operator giving injections must not assemble 
syringes because his fingers may be soiled with 
blood from patients already injected. Similar 
precautions must be taken for all work 
involving the taking of blood samples for 
investigation. 

A special section of the report deals with the 
care of needles, and regular inspection with a 
hand lens and sharpening of all needles not 
found in very good condition is recommended. 
Details of the bevels needed for different types 
of injections are given in the report. 

Another section describes a syringe service 
for a hospital. A special department deals 
with the cleaning, sterilization and issue of all- 
glass syringes. The service involves the use | 
of a large number of syringes but breakages 
are much reduced and complete sterility is 
maintained. 

The final section of the report deals with 
certain special points such as the use of tuber- 
culin syringes, and other syringes for special 
work. One syringe must be used for only one 
type of test. A trace of tuberculin remaining 
in the syringe may upset a subsequent Schick 
test. Moreover, different syringes should be 
used and reserved for different dilutions of 
tuberculin and for control injections. Similar 
remarks are made about Schick and Dick tests. 

Syringes used for aspiration of infected 
material should never be used for giving injec- 
tions. For aspiration a completely separate 
set of syringes should be used. 

The appendices of the report deal with 
alcohol disinfection, pointing out how high con- 
centrations of alcohol greatly reduce the efficacy 
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of disinfection; 75 per cent gives the best 
results. The possibility of spirit being conta- 
minated is mentioned. . The testing of syringes 
for leakage- is described, 

" . : .. ■ ; j. l. 


THE COPPER SULPHATE SPECIFIC 
GRAVITY METHOD OF BLOOD 
ANALYSIS 

In a recent number (May, 1945) we re- 
printed the method of blood analysis by copper 
sulphate specific gravity bottles of Philips, van 
Slyke and others, and also wrote an editorial 
on it. The editor has been using this method 
with considerable success. He wishes, how- 
ever, to draw the attention of the readers to 
one difficulty. Most of the copper sulphate 
available in India, both Indian and imported, 
contain impurities which make it unsuitable for 
use. If the bottles are made up with this 
copper sulphate, the specific gravity of the 
solution gradually falls and a precipitate 
appears at the bottom of the bottle, this preci- 
pitate consisting of oxidized impurities. The 
original article of Philips, van Slyke and others 
recommended copper sulphate United States 
Pharmacopoeia standard, and some American 
(U.S.P.) copper sulphate is now being tried 
here. It appears, however, that the difficulty 
may be overcome only by using copper sulphate 
analytical reagent which at present seems to 
be unobtainable in this country. We have 
temporarily overcome the difficulty by re- 
calibrating our solutions every few days by the 
use of accurate hydrometers, which are few and 
very difficult to obtain in this country. 

J. L. 


Medical News 


COMPOSITION OF THE GRAIN OF WHEAT 

(Abstracted from the British Medical Journal, 

17th March, p. 379) 

At a meeting of the Nutrition Society held at the 
London School of Hygiene and Tropical Medicine on 
24th February, 1945, Dr. R. A. McCance and Miss 
E. M. Widdowson, discussing the superiority of wheat 
over all other cereals in its bread-making qualities, 
said that this property was closely linked with its 
protein content, which averaged 13.62 per cent in 
‘hard 7 Manitoba wheat with good baking qualities, 
but only 8.89 per cent in 'soft' English -wheat, which 
was poor for baking. Laborious microdissections 
carried out at the Cereal Research Station oL the 
Ministry of Food had shown that a typical wheat 
grain consisted of 128 per cent of bran, 83 per cent of 
inner endosperm, 2 per cent outer endosperm, 1.2 per 
cent embryo, and 1.5 per cent scutellum. The 
chemical composition and nutritive value of these 
fractions varied considerably. Thus the: endosperm,, 
from, which white flour was ‘.derived, was rich- int carbo- 
hydrate; bran was rich in iron*; while the embryo and 
scutellum were rich in protein and fat. The distribu- 


tion of vitamins also was uneven. Thus the scutellum, 
a tiny shield of powdery material interposed between 
the embryo and endosperm, contained more than half 
the vitamin Bj of the whole grain; ;' When low- 
extraction flours were milled the bran included the 
outer layer of the endosperm, known as the aleurone 
layer, as well as the germ and scutellum. A reduction 
in extraction from 100 per cent to 85 per cent involved 
only a small loss in vitamin Bi, but below 85 per cent 
the decline was rapid. 


PRESERVATION OF CEREALS 

Now that there is so much need for saving every 
seer of available food grains, it is surprising to learn, 
that annual losses from rodents, insects and moisture 
amount to no less than three million tons. Such losses 
are . deplorable, and ,if .action can be taken to reduce 
them appreciably, a very great contribution to our food 
supply will have been achieved. With this object in 
view, Mr. F. P. Coyne of the Government of India 
Food Department has written a little handbook; 
Principles oj Cereal Storage (Government of India 
Press, New Delhi) for guidance of storage officers. He 


starts by considering the effects of climate on grai , 
moisture damage, then standard types, of storage, 
grading of godowns and general hygiene which is the 
most important factor in good conservation. .Insect 
pests of grain are then reviewed briefly Fumiption 
is discussed in considerable detail and a short chapter 
on other control methods follows. The rodent problem 
is dealt with in the last two chapters; it is probably 
more serious than the damage from other causes. 
Given a good food supply, rats breed very rapidly, and 
even without breeding 100 rats will eat 27 maunds of 
grains in one year; besides they foul the gram, and 
a large amount is subsequently lost in handling and 
transport of tom bags. To prevent rat damage, the 
author recommends construction of rat-proof stores for 
which directions are given. The author's observations 
refer mainly to present conditions when large stocks 
are being held by provincial and state governments, 
but the principles, he says, apply equally well to 
holders of small stocks. Public health officers will find 
much of practical interest in the pamphlet. 

THE INDIAN JOURNAL OF SURGERY 
VOL. VII, NO. 1, MARCH 1945 

We have received a copy of the above number which 
contains the following interesting articles : — 

Osteospondylosis condensans hereditaria by R. J. 
Weingarten and G. Politzer; teratoma of the testis by 
J. C. Paymaster; stricture of the common bile duct 
by 0. V.* Jhooma, malignant melanoma of the rectum 
by V. R. Mirajkar and Y. V. Sachdeva, and three 
articles followed by a discussion on carcinoma of the 
breast. A noteworthy feature of this number is two 
contributions from the American army, one on 'Some 
nutritional problems of surgical patients ' b 3 r Colonel 
I. S. Radvin and the other on ‘The place of the 
an&sthetist in the surgical team' by Lieut .-Colonel V. 
Goldman. Extracts and association notes are given at 
the end. The sixty-one pages of this number will be 
of much interest to surgeons in India. 


LEPROSY IN INDIA 
YOL. XVII, NO. 2, APRIL 1945 

This issue of this quarterly journal contains an 
interesting article on 'Trigeminal neuritis, simulating 
leprosy' which is a condition of very rare occurrence. 
Dr. Cochrane's paper on 'Leprosy control with 
particular reference to Madras Presidency' published 
in the Indian Medical Gazette , is reprinted. There 
are also abstracts from current literature and four 
reports of a leprosy survey in Hyderabad (Deccan), 
and of three leprosy institutions. 


SURGICAL LIGATURE CONTROL ORDER 

An order of the Department of Education, Health 
and Lands, Government of India, dated the 23rd 
February, 1943, issued under the Defence of India 
Rules, lays down the conditions under which surgical 
ligature may be produced and marketed in this country. 
Ligatures can only be mamufactured and sold under 
a licence issued by the Director-General, Indian 
Medical Service, who must satisfy himself that the 
applicant is in a position to fulfil the conditions. The 
manufacturer must provide and maintain an adequate 
staff, premises and plant for manufacture and testing, 
the testing being done under the supervision of the 
person approved by the licensing authority. Detailed 
records must be kept of each batch issued for sale- 
each batch is to be tested before it is put on the 
market. It must be sealed in a sterilized container 
of glass or other substance preventing the access of 
bac cm and must be marked in a mawi6r, laid down 
*5 '¥ f ordcr * ?. ers ° n will be allowed to sell or 
Ik surgmal ligatures - or sutures unless it Is 

laMlod in accordance with the provisions of the' order 


WINNING -THyNTI-MALARIA WAR ON ^ 

Malaria, the greatest' scourge of the East,, is giving 
ground in South-East Asia before the unceasing attack 
by Allied forces. Control, unprecedented m the 
history of tropical medicine, has been achieved in the 

last few months. . , 

Only two years ago 70 per cent of all army sickness 
cases in South-East Asia were caused by malaria. 
Last year the rate had fallen to 36 pgr cent and m 
the first four months of this it was down to 27 per 
cent. The figures now given show that the malaria 
rate has been reduced to 17 per cent of what it was 
at the corresponding time last year — 0.32 per cent daily 
compared with 1.8. This swift progress has been 
brought about by the use of the suppressive drug 
mepacrine, by spraying with D.D.T. insecticide and by 
rigid anti-malaria discipline. 

Measures on a scale and of a thoroughness never 
known before are now directed against the malaria- 
carrying mosquito. Both the army and the R.A.F. send 
out small research groups close behind our advancing 
troops to survej r malarious tracts, to select camp sites 
and to plan ahead the tasks of malaria control units. 
Trickling jungle streams, seepage of swamps and clear 
water are canalized or attacked with D.D.T., for these 
are the breeding places of one of the most deadly 
malaria-carrying mosquitoes — Anopheles minimus — 
which caused most of the high malaria rate in Assam. 
Brackish swamps and lagoons lying . near the sea are 
oiled or drained by ‘deep channels into tidal streams. 
These are the breeding places of the Anopheles 
sundaicus mosquito, which infests^ the Arakan coast 
and has in the past won the notoriety for Cox Bazar, 
near the head of the Bay of Bengal, as one of the 
worst spots for malaria infection. 

The D.D.T, insecticide was discovered by chance by 
a Swiss chemist about '75 years ago. The Germans 
were using it as an anti-lice # agent. Successful experi- 
ments were made in Britain with this insecticide 
against malarious mosquitoes, and it was first used in 
the South-East Asia theatre last August. For a month 
after a room has been sprayed with D.D.T. it is a 
death chamber for the mosquito. It is sprayed in 
tents and buildings by low-flying aircraft over malarious ' 
tracts in the country. 

The use of fish-net veils soaked in ' scat —the 
American repellent — called dimethylphthalate gives ' the 
mosquitoes ‘hot feet'. Dimethylphthalate is of the 
greatest value to forward troops who must sleep in 
slit trenches free from the encumbrance of a mosquito 
net. Close-fitting and wide-meshed veils and sleeves 
impregnated- with the liquid keep mosquitoes away 
for 72 hours and used as a skin lotion the liquid is 
effective for two hours. 

An important factor in the anti-malaria campaign 
is discipline in dress. To reduce the risk of mosquito 
bites, long trousers and buttoned sleeves must be worn 
particularly during the hours between dusk and dawn 
and mosquito nets must be used for sleeping. 

All servicemen in this theatre east of the Brahma- 
putra must under military discipline take daily a 
tablet of mepacrine which prevents attacks- of black- 
water fever suppresses the symptoms of malaria and 
cures entirely the malignant tertian type of the disease 
Though mepacrine discolours the skin as Jong as- the 
ts are takin S * heir daiJ y d° se , it has no harmful 

. Mepacrine . was discovered by the Deutsche IG 

«w n + "k nd A S ir Ie - J n J Germa ny. After the fall of Java 
when the Allies had to .seek a substitute for quinine 
mtensive experimental work in Australia by Brigadier 
Hamilton Fairley proved that one-tenth of a gramme 
daiIy i V7as en011 ^ to suppress the symp- 

Y t lpnwJ as ! 0ne the dosage - was continued P 
_ Yet mepacrine alone does not prevent infection 

Though .it cures - the. .malignant form and . suppresses 
the benign form, men can still be infected TS 
precautions are not taken. .When .mepacrine is dS 
continued, some, of those , bitten- will, suffer from the 
benign tertian malaria, the number and duration of 
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such cases depending on the number of times the men 
had been bitten. 


UNIVERSITY OF MADRAS 

The Council of Post-Graduate Medical Education of 
the University of Madras, is arranging during January 
to March . 1946, courses of lectures (not less than 20 
in each) in Medicine, Surgeiy, Obstetrics and Gyn*e- 
cology^ including recent advances in Pathology and 
Bacteriology, Ophthalmology and Oto-Rhino-Laiyngol- 
ogy.. The courses are intended for the benefit of 
medical practitioners preparing for higher degrees and 
diplomas and are open to any registered medical practi- 
tioner of the allopathic, system of medicine. The fee 
for the full course is Rs. 100, or Rs. 50 for attending 
lectures in any^ one subject only. 

The Council is also arranging, during the same period, 
Refresher Courses in Medicine, Surgeiy, Obstetrics and 
Gynaecology, for the benefit of the general medical 
practitioners. The course in each subject will be of 
two weeks 1 duration and will consist of bedside clinics, 
demonstrations of specimens, etc., and attendance at 
operations, wherever possible. The fee for the course 
will be Rs. 100 for the whole course or Rs. 50 for 
any one subject. The courses will be conducted in the 
Madras City Hospitals. Any practitioner who enrols 
for the whole session on payment of Rs. 100 will be 
permitted to attend all the courses arranged by the 
Council. 

Further particulars will be -available from the 
Honorary Secretary of the Council by the 15th Novem- 


ber, 1945, and candidates desirous of attending the 
course should register by the 1st December for the 
.Refresher Course, and by the 25th . December for the- 
post-graduate course, by paying the prescribed fee, as 
the number, of seats is limited. 


University Buildings, 
Chepauk, Madras, 

17 th October , 1945, 


. W. McLEAN, 
. , Registrar . 


BOMBAY MEDICAL UNION 

The Bombay Medical Union invites theses from 
members of the medical profession for the following 
two medals for 1945 : — 

(1) Dr. B. S. Shroff Memorial Gold Medal. The 
following subject has been selected for com- 
petitive # thesis ; ‘ The significance of eosinophilia 
m tropical climates \ ' The thesis must be in 
sly clear typed copies. 

(2) Dr. Sir Balchandra Krishna, Kt., Memorial 
Gold Medal. Preference will be given to any 
original or research work especially with reference 
to 'indigenous medicine on western lines \ 

Each thesis should be designated by a motto instead 
of the writer’s name and should be accompanied by a 
sealed cover containing the name and address of the 
writer and sent to the Honorary Secretaries, Blavatsky 
Lodge Building, French Bridge, Chowpatty, Bombay 7, 
by 31st December, 1945, for the first medal and by the 
30th April, 1946, for the second medal. 


Current Topics 


Medicine in Jungle Warfare 

By N. H. FAIRLEY, clb-e., f.r.8. 

(Abstracted from the Proceedings of the Uoyal Society 

of Medicine, Vol. XXXVIII, March 1945, p. 195) 

During the earlier New Guinea campaigns casualties 
from sickness were five to thirty times as common as 
battle casualties, and malaria and dysentery proved 
a more serious menace than the Japanese. 

Owing to the numerous diseases transmitted by biting 
insects the clothing of the soldier in the jungle is of 
major .importance. Shorts are dangerous for though 
they are cool to wear, they increase the surface area 
of exposure to trauma and insect bites, increase the 
incidence of tropical ulcers, septic sores, dengue, fila- 
riasis and malaria and prevent the effective application 
of anti-mite fluid for the prevention of scrub typhus. 
Trousers, gaiters and long-sleeved shirts are essential 
in jungle warfare. 

Bacillary dysentery 

Dramatic evidence of the value of sulphaguanidine 
was obtained during fighting over the Owen Stanley 
Rangers on the Kokoda trail in 1942, when severe 
dysentery broke out in Australian troops. As the 
epidemic increased in severity, grave^ concern was felt 
regarding the dysentery casualties in the Australian 
forces. At this juncture all the available reserve of 
sulphaguanidine in Australia was rushed by air to 
Moresby and transported to the forward area, where 
all troops with diarrhoea were immediately treated. 
The- result was remarkable. Within ten days the epi- 
demic was completely controlled, and subsequently the 
incidence was reduced to the number of sporadic cases 
preceding the epidemic. It was the considered opinion 
of many -officers in the A.A.M.C. that sulphaguanidine 
saved Moresby, . , 

, It- is not proposed here to assess the relative merits 
of. the different sulphonamides in the treatment of 
bacillary dysentery. Sulphaguanidine basto be given 
in- -large doses and is expensive/ On the other hand, 
it has proved to-be absolutely safe for Field use; In 
tfie thousands of cases of dysentery for which it ‘has 


been used in New Guinea, no instance of anuria has 
been reported, even though patients have been dehy- 
drated in the initial stages of treatment, nor has 
agranulocytosis or exfoliative dermatitis, been 
encountered. Rarely headache, nausea, mild erythe- 
matous or maculopapular rashes with or without slight 
fever has occurred, but toxic manifestations of any 
real severity have been absent. When it is remem- 
bered that the mortality, in New Guinea from bacillary 
dysentery treated with sulphaguanidine is only 1 : 5,000, 
one has to be very sure not to add to it by substi- 
tuting a more toxic drug. The disadvantages of 
sulphapyridine, sulpha thiazole and sulphadiazine are 
their toxicity and especially their tendency to produce 
anuria in dehydrated patients.. 

Dengue 

In the tropics and sub-tropics the rapid . spread of 
dengue and the fact that it may prostrate as much as 
60 per cent of a force make it formidable from a 
military view-point. Though the disease is non-fatal, 
it may incapacitate the victims for three weeks or 
longer. 

Prevention .— No drug at present available will affect 
.the course of this disease and no prophylactic vaccine 
is known. In New Guinea during an epidemic it was 
found that much could be done by : (1) eradicating 
breeding places in and around camps; (2) destroying 
adult mosquitoes by spraying tents and huts especially 
in the morning (8 to 9 a,m.).and later in the afternoon 
(4 to 7 p.m.); (3) wearing protective clothing. . and 
applying repellent lotion during the- daytime; 
(4) keeping all febrile patients throughout the day and 
night under mosquito nets. Once . a force has been 
exposed to an epidemic of dengue, sporadic cases may 
.subsequently crop up from time to .time, but they do 
not become numerous unless large, numbers of non- 
immune reinforcements .have been introduced in the 
interim. ... 

Malaria . 

So serious were the malaria • casualties that in 1943 
it was decided to create a research- centre to investigate 
the precise value of all known' anti-malarial drugs. 
The plan was to expose volunteers taking a specified 
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Highly Active Glycoside of 
Digitalis Leaf 

Digitaline Granules, A.&H., are granules of Digitoxin, B.P.C. — 
Digitaline Crisiallisee of the French Pharmacopoeia. This is one of the 
most active glycosides of digitalis leaf ; its action on the heart lasts much 
longer than that of digitalis itself, and it is often effective in cases where 
galenical preparations of digitalis have failed. The Digitaline Cristallisee 
used in Digitaline Granules, A.&H., is shown by biological assay to be 
of full activity. 

It is important to distinguish Digitaline Granules, A.&H., from 
Digitalinwn purum Germanicwn the dosage of which is much -greater 
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daily dose of a given anti-malana drug to bites of 
mosquitoes infected with P. vivax or P. falciparum 
parasites. Volunteers took the drug before, during and 
for twent 3 r -three days after exposure to infection, lne 
latter figure was selected as it constituted the tipper 
limit for the ordinary incubation period for primary 
malignant tertian and benign tertian malaria. 

Only brief reference can be made to the linaings 
in volunteers infected with New Guinea strains of 
p. vivax and P. falciparum when taking quinine or 
atebrin (mepacrine). . . 

Quinine. — Malignant tertian malaria : When volun- 
teers, who were taking 10 grains of quinine daily, 
were exposed to ten infective ^ bites by mosquitoes 
harbouring sporozoites of P. falciparum in their salivary 
glands, they invariabb' developed malignant tertian 
malaria with fever, splenomegaly and P a ^ asl ^, m 
blood within the usual incubation period. When the 
dosage of quinine was increased to 30 gr. daily the 
fever was rapidly controlled and generally parasites 
disappeared in three days. 

Benign tertian malaria .— In volunteers exposed to 
ten bites of anophelines infected with P. vivax , 5 gr. 
of quinine daily were found ^ inadequate to suppress 
over attacks of benign tertian malaria. When the 
dosage was increased to 10 gr. dally in another group 
of volunteers suppression was satisfactory in two-thirds 
of the cases. 

Atebrin . — On the other hand, results quite beyond 
expectation were obtained in volunteers receiving one 
tablet (0.1 gramme) of atebrin for six or seven days 
of the week for four weeks prior to exposure to 
infection, during the period of exposure . and for 
twenty-three days after the last infective bite. 
Controls not taking drugs who were bitten by the 
same number of infective mosquitoes from the same 
batch invariably developed malaria. 

(1) Benign tertian malaria . — Volunteers exposed to 
bites of mosquitoes infected with P; vivax did not 
develop attacks of overt malaria when' receiving atebrin 
with unvarying regularity in the above dosage. But 
in every case clinical malaria associated with parasites 
developed later, fever appearing in fourteen to forty- 
four days, and parasites from nineteen to forty-six days 
after drug administration ceased. 

(2) Malignant tertian malaria . — Similarly volunteers 
exposed to ten to twenty-one infective bites 
(P. falciparum) failed to develop overt attacks of 
malaria when following an identical suppressive atebrin 
regime. Mild clinical features associated with a. slight 
transient rise in temperature and perhaps some tender- 
ness or enlargement of the liver and spleen were occa- 
sionally noted, but in no instance were symptoms 
sufficiently severe to necessitate bed rest and the 
volunteers invariably carried on their routine activities. 
In such cases parasites were never demonstrable though 
1 to 2 c.mm. of the blood were examined in thick 
films. Furthermore, after cessation of drug treatment, 
overt malaria never developed. Sub-inoculation of 
fresh volunteers with 200 c.c. of their blood failed to 
produce infection, and susceptibility tests invariably 
showed the original volunteers were capable of develop- 
ing malaria when they were infected with blood con- 
taining malignant tertian parasites. 

(3) Mixed infection.— Bede . rence has been already 
made to the fact that in jungle warfare most troops 
become infected with both P. falciparum and P. vivax 
To reproduce field conditions experimentally it was 
therefore necessary repeatedly to infect troops by 
exposure to different batches of mosquitoes harbouring 
P. vivax or P. falciparum over a period of several 
months. t In addition it was essential to subject them 
to conditions which favour malaria relapses such as 
physical fatigue cold, anoxia, loss of blood, etc. All 
this was done, but in no instance did overt malaria 
develop wlule they were taking atebrin. But on an 
average of thirty days following cessation of drug 
administration every volunteer developed benign 
tertian malaria. Parasites of P. falciparum however 
TOnmrfwmiL These experiments were of pro- 
found significance from a military point of view -for 


thev proved that, provided troops took atebrin in 
adequate daily dosage as laid down in standing routine 
orders it was possible for them -to .go mto h yP?£ 
endemic areas of malaria # and fight for indefinite 
periods in the jungle without malaria casualties. 
Theoretically there would be no malaria admissions 
to hospital; no deaths, no carriers and no blackwater 
fevei always provided the daily, dose was continued 
for three to four weeks after leaving the endemic area. 
After stopping atebrin troops infected with latent 
P. vivax would develop overt benign tertian malaria. 


Infective Hepatitis With Special Reference 
to Palestine 

By E. LYON, mj ). 

(Abstracted from the Medical Press and Circular, 
Yol. CCXIII, 14th March, 1945, p. 164) 

Complications and variations 

Thb virus of infective hepatitis has a special 
tendency to settle in the liver so that in the majority 
of cases, apart from jaundice and slight elevation of 
temperature, other manifestations are rare. In a num- 
ber of virus diseases other organ systems may also 
become involved, e.g. in the case of eruptive fevers 
the nervous system. Although the remarkable liepa- 
trophy — similarly to the exanthema in those other 
diseases — acts as a protection for the nervous system, 
nervous involvement has yet — although very excep- 
tionally-been reported (Markoff). One of my 
jaundice patients, a 37-year-old woman, also, presented 
transitory meningeal irritation only recognizable by 
the raised Ivmphocytic count in the cerebro-spinal 
fluid (150 cells). In this patient jaundice persisted for 
25 days, was accompanied by subfebrile temperature, 
while the liver remained’ swollen for five months. The 
patient, who' had not had 1 it ‘before,- was now suffering 
from constant headaches; In this case the virus had 
become, lodged in the meninges. As Markoff points 
out, this is indicative of ‘the virus character of 'the 
disease, which must be considered a general infection. 
It is paralleled by. similar complications arising in- the 
course of other virus diseases, e.g. measles, vericella, 
German measles,’ parotitis, infectious mononucleosis. 
They may all show the characteristic reaction in the 
cerebro-spinal fluid. 

In a boy, aged 15, acute meningo-myelitis and 
radiculo-neuritis supervened on the ninth day' after 
onset of jaundice and persisted for 10 days, starting 
with violent pain in the back and the small of the 
back, while later there was retention of urine, sensory 
disturbances and increasing weakness of the legs. ‘ No 
complete paralysis of the extremities, however, 
developed. Examination revealed flaccidity and 
abolishment of reflexes of the lower limbs. The patient 
made a complete recovery. 

Markoff also reports virus-pneumonia as a compli- 
cation of infective henatitis. One of my patients 
developed an ‘eosinophilic infiltration of the lung' 
prior to the onset of jaundice, and in another patient 
there was pneumonitis of the right lower lobe in the 
sixth week. In tropical and sub-tropical regions, basal 
pneumonia and amoebic abscess of the right lower lobe 
as well _ as infiltration of the lung in the course of 
icterus infectious Weil, should always be taken into 
consideration differential-diagnostically. 

^ In a W-vear-old youngster whose heart had always 
been healthy pulse liability persisted for four months 

, Three ^ctrocardiogram? 

taken at intervals of six weeks, were characterized hv 

™^kp" b f a p yCai 4 la Positive’ T-waves in all 1 leads 

rather tall and peaked in I very tall and peaked in II 
, P 4 ' There were further supraventricular extra 
sjstoles and right axis shift. The tall T-waves mav 
be the consequence of a toxic factor (myocarditis?! ^ 
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encountered in very severe cases (vitamin-A deficiency). 

If the disease runs a protracted course, relapses may 
occur, so that after the jaundice has subsided and 
nearly disappeared it may flare up again. 

Secondary to^ infective hepatitis we saw hypochromic 
anaemia, gastritis anacida, disturbances of the pancreatic 
function (neutral fats and muscle fibres in the stools). 
In one case, there was oedema of the head of the 
pancreas with stubborn jaundice. Chills as they are 
common . in bacterial infection or malaria are absent 
in infective hepatitis. 

With regard to. the early and late complications and 
sequel® of infective hepatitis, the clinical observations 
outlined above are in remarkable agreement with those 
made by Markoff. i [ 

Therapy 

The object of any therapeutic measure in infective 
hepatitis is to support the liver function rather than 
remove the infectious agent. Much harm is done by 
putting patients on too strict a diet. The diet should 
be high in carbohydrates with sufficient protein (3 to 
1 gm. per kg. per day), with moderate addition of 

fat^ (20 gm. butter per day). Adequate protein intake 
is important, the optimum, being higher in the tropics 
and sub-tropics than in temperate climates. If the 
resistance of the. liver is poor, particularly in elderly 
individuals or in preananev, adequate fixation of 

glycogen in the liver should be provided for at an 

early stave rather than wait until hepatic failure 

occurs. The patient should have 100-150 gm. of 
glucose per day, preferably diluted in lemon squash. 
Much. benefit is . also derived from intravenous 
injection of 30-50 per cent glucose solution, together 
with vitamin B, and C, since large amounts of carbo- 
hydrate in the diet require equally large quantities 
of vitamin B t , and. the carbohydrate-metabolism- 
regulating action of vitamin C also takes place in the 
liver, probablv in a wav that vitamin C facilitates the 
fixation of glvcogen there. In the presence of nose 
and skin bleeding the patient should be given 
10-20 rngm. of vitamin K, three times per day. 
Serious impairment of the hepatic function can, how- 
ever, no longer be counterbalanced by vitamin K 
therapy. Although acute atrophv of the liver may be 
accompanied by lowering of the blood sugar, the 
indiscriminate use of glucose may cause much harm, 
since in the presence of serious hepatic lesion 
only very imperfect fixation of glycogen can be 
expected and hyper sly cremia is likely to develop. 
Careful control of blood sugar is therefore imperative, 
and the administration of insulin together with ade- 
quate amounts of glucose indicated (5-10 units of 
insulin 30 minutes prior to glucose administration). 
Large quantities of insulin are likely to interfere with 
the carbohvdrate metabolism in the liver. Hypo- 
glycemia should by all means be avoided. Apart 
from arranging for an adequate caloric and vitamin 
intake, cellulose should also be given to maintain the 
intestinal function. Dietary prescriptions should there- 
fore include : oatmeal soup, biscuits, rusks, vermicelli, 
rice, green vegetables (mashed), potato puree, grated 
carrots,, lemon juice, tea, little milk; after a few days 
the patient may have two egg-yolks, some lean, boiled 
meat or fish. Alcohol should be strictly prohibited 
for a long time. As soon as the skin has resumed 
its normal appearance, the patient may be put on an 
ordinary diet. 

The response to sulphanilamides is unsatisfactoiy. 

In five cases of infective hepatitis, which in the initial 
stage received sulphonamides, in view of the influenzal 
character of the symptoms, the development into 
tvpical infective hepatitis could not be forestalled. 
The metabolism of higher micro-organisms is charac- 
teristically influenced by sulphonamides, while nothing 
is known about the way the metabolism of lower 
micro-organisms, including the virus of infective hepa- 
titis, may react to the drug. The sulphonnmide action 
consists in repression or destruction of a ferment sys- | 
tem which viruses do not contain. If there were 
secondary coccal infection, this might be expected to 1 


be amenable to sulphanilamide treatment. But this 
is not the case, and even an occasional success of 
sulphanilamide therapy does not establish the coccal 
nature of pneumonitis or pulmonary infiltration since 
they may also disappear without any treatment at all. 

If the liver remains swollen and urobilinogen con- 
tinues to be present in the urine, liver therapy may 
be indicated. 

When reviewing therapeutic possibilities one should 
not omit the surgical aspect, particularly in cases in 
which the infection assumes alarming proportions. 
Intense jaundice may not be due to obstruction of bile 
ducts, as in the case of stones, but may be the result 
of events taking place in the liver itself, and the 
jaundice is then an ' intrahepatic 7 or * hepatocellular’ 
one. After all internal measures are exhausted, sur- 
gical intervention, consisting in drainage of the bile 
ducts, may be our ultimate resort. Three of my 
patients in whom this necessity arose were operated 
upon, two in Europe who were cured and one in 
Palestine who succumbed. Cure has been reported 
after a drain had not even been introduced into the 
common duct but was only. placed on the slit after 
division of the duct. Even just opening the abdomen 
or taking a biopsy specimen from the liver, although 
on this occasion the escape of large. amounts of a 
sanguineous fluid was reported, was said to have had 
the same curative effect. Inflammation and oedema of 
the head of the pancreas mav also be the reason. for 
which jaundice may persist stubbornly. The proximal 
end of the common duct is normnllv imbedded in the 
head portion of the pancreas, so that inflammatory 
oedema of that part mav verv well cause obstruction. 
Tn or»e once p cirl .of 12. operation performed after 
jaundice had been present for nine months, revealed 
nn indurated head of the pancreas and a union of 
gall-bladder and small intestine caused the iaundioe 
to disappear immediately after operation. The child 
felt well, but 10 months after operation the spleen 
could still be felt enlarged and indurated. 


Pulmonary Acariasis in Monkeys 

By L. J. DAVIS 

(Abstracted from the British Medical Journal, i, 
7th April, 1945, p. 482) 

In view of the attention . recently directed to the 
possible significance of mites in the causation of certain 
pulmpnnrv disorders such as. asthma, bronchitis, and 
‘eosinophil lung' in the tropics, it may be of interest 
to refer to earlier observations on pulmonary acariasis 
in monkeys, since this condition is probably known to 
but few medical men. 

Some observations on the condition 

I first became aware of the phenomenon in 1933. 
When dissecting a Macacos monkey in Hong Kong 
I noticed small nodules scattered through' the lungs. 
To the naked eye they resembled early tuberculous 
foci, although no other manifestations of tuberculosis 
were seen. On teasing out some of the nodules minute 
arthropods were found, which were subsequently identi- 
fied by Dr. R. Hoeppli, of the Peiping Union Medical 
College, as mites probably belonging to the genus 
Pneumonyssos. The histological appearances are as 
follows : — b 

The nodules consist of capsules, the walls of which 
are composed of cellular granulation tissue. The 
lumen of each capsule is lined by . epithelial cells and 
usually contains an arthropod lying among cellular 
detritus. The tissue comprising the walls of the 
capsules consists of fibroblasts, leucocytes, . eosinophils, 
plasma cells, and endothelial cells. Very little formed 
fibrous tissue is seen and no giant cells have been 
noted. A constant feature is the presence of heavy 
pigmentation due to granules lying within histolytic 
endothelial cells. This pigment does not give a ferro- 
evanide reaction, and since it closely resembles similar 
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pigmeat visible within the gut of the parasites it is 
probably of faecal origin. 

The eosinophils do not appear to be more numerous 
than is commonly seen in granulation tissue. Unfor- 
tunately, no hsematological studies, were done, so it 
is not known whether an eosinophilia was present in 
the peripheral blood. . * 

The nodules are generally in close proximity to 
bronchioles, but in no instance could direct continuity 
be detected between a bronchiole and the lumen of 
a capsule. The surrounding lung tissue on the whole 
has a healthy appearance, although vascular congestion 
is excessive and erythrocytes are present within the 
alveoli in some areas. 

Dr. Hoeppli drew my attention to a paper by 
Weidman giving a systematic description of similar 
acarids found in the lungs of a Macacus rhesus monkey 
in Philadelphia. 

Comment 

The demonstration in monkeys of pulmonary lesions 
due to mites might be held to lend strong support 
to the concept of pulmonary acariasis in man. If man 
be exposed to environmental conditions resulting in 
the aspiration of extraneous mites, it would be reason- 
able to suppose that, as in monkeys, structural lesions 
may ensue. That such lesions may give rise to symp- 
toms requires no great stretch of imagination. 

It would seem likely that tire radiological findings, 
a remarkable mottled effect produced by small, discrete, 
ill-defined spots disseminated throughout both lung 
fields, resulted from lesions similar to those described 
in the monkey. 

. Pending the opportunity for post-mortem investiga- 
tion of human cases, the experimental production of 
pulmonary acariasis in monkeys might be expected to 
throw further light on the problem. 


Intramuscular Administration of Penicillin: 

A Method That Entails Only One Needle 
Insertion Daily 

By R. S. LAHZ 

(Abstracted from the Medical Jcnmial of Australia , 
Vol. I, 7th April, 1945, p. 347) 

At the Mater Misericordise Public Hospitals, a simple 
technique has been evolved for intramuscular injection 
that obviates frequent reinsertions of the needle. The 
method has now been used for over six months, and 
no untoward .sequeke have followed its use. 

The thigh is used as locus of injection — the antero- 
lateral surface in the lower half, the lateral surface 
on the upper half. The area selected is thoroughly 


pad is then doubled back over itself (figure 2) and 
thus covers the strapping on the pad. A sterile needle, 
whose size varies with the size of the thigh and 
the amount of fatty covering (in the average case 
three inches long and of bore 20), grasped by the 
hub only, is inserted obliquely in the muscles to within 
five-eighths of an inch of the hub which rests against 
the sterile pad. The penicillin is then slowly injected. 
On completion of the injection, before the syringe is 
detached, the needle is withdrawn five-eighths of an 
inch. The syringe is then detached. No penicillin 


z.o. 



Fig. 2. — Z.O. = adhesive strip, D.P.^= dressing pad, 
CT. = covering pad, N = needle. 

will run out. The needle and pad are then covered 
with a large pad wrung lightly out of some antiseptic 
solution. A crepe bandage is finally lightly applied. 

When the next injection is to be given the covering 
pad is removed. The needle is reinserted five-eighths 
of an inch and the injection given. A fresh antiseptic 
pad covers the needle, alter which it is again with- 
drawn five-eighths of an inch. 

The fixed pad and needle are changed every twenty- 
four to thirty-six hours, when a new site is chosen. 

We gave much thought to the antiseptic solution 
used in the covering pad, and have found satisfactory 
' Monacrin ; (1 : 1,000) or carbolic acid (1 : 21). 
Neither of these solutions causes irritation, even when 
used for ten days. 

The operator should exercise scrupulous aseptic 
technique. Owing to the low temperature of the drug, 
the injection should be slow. 


DDT in Action 

(Abstracted from the Lancet , % 10th March, 1945 
p. 307) 


Z.O. 



r,B ‘ !•— Z-°- = adhesive strip, D.P. = dressing pi 


rLl DOUl nve years since the insecticidal 
powers of DDT were discovered in the laboratories 
of Messrs. J. R Geigy, A.G., of Basle. It proved 
to be lethal to lice and bed bugs at a tenth or less 
of the concentration required of the thiocyanates, 
which were among the most potent synthetic 
insecticides then known. This discovery came at a 
welcome moment for the Allies, who were experiencing 
difficulties m obtaining insecticides for controlling 

sat snsm as & 

Being nearly insoluble 1 in Xater^DDT^" 01110 ' 611 , 111 ^- 
smell or taste, so that onecou I Heat , has veiy httle 

wthoul repugnance; .Wnrete 
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to man is important. DDT as an insecticide is quite 
safe. There is no recorded case of human intoxication 
by DDT despite the thousands of soldiers who have 
worn impregnated shirts and the considerable number 
of factory hands concerned with its manufacture and 
application, on the scale of several tons a day. The 
substance can penetrate the mammalian skin when in 
concentrated solution, but cannot do so when dry. 
Insects however can be fatally poisoned by mere con- 
tact with DDT crystals. The symptoms commonly 
shown by insects are twitching of the legs and lack 
of co-ordination; so they cannot walk or fly normally. 
These characteristic symptoms may persist for some 
hours before death. DDT has been found to the lethal 
to all types of insect on which it has been tested. But 
there may be wide differences in susceptibility. Simple 
tests in which half a dozen different insects were 
exposed to dry films of DDT on filter paper indicated 
a range of 10,006 : 1 in the doses necessary to kill. 

For application, DDT can be made up as a powder, 
as a solution in kerosene or other liquids, or as a 
dispersion in water, or it can be dissolved in oil and 
the oil emulsified. The formulation is an important 
consideration in attacking different pests. For 
mosquitoes, DDT can be used either against the adult 
or the larva. < For the adults, which are easily killed 
by it, DDT is a useful component of sprays and 
aerosols of various types. But perhaps the most 
promising method is to coat the walls of dwelling 
houses with a film of about 100 mg. per sq. foot which 
should remain lethal to mosquitoes for 2-3 months. 
This seems likely to be the most economical method 
of controlling malaria in native villages, and the 
consequence of its widespread use are enormous. In 
antimalarial oil DDT is toxic to mosquito larao at 
fantastically low rates. Under experimental conditions 
in West Africa, Buxton found that a tenth of an 
ounce per acre killed all larvrn (though it had no 
lasting effect). In practice, this dose has to be 
increased, to allow for poor distribution and to give 
some residual toxicity, to about 2-4 oz, Distribution 
of DDT dust by aeroplane is a novel and spectacular 
method but one which is of mainly war-time 
importance. Against houseflies and other muscids such 
as Callvphora, Lucilla , Slomoxys, and Glossina, DDT 
films are toxic for long periods, and this opens up new 
possibilities of their control. 

For the control of body lice, DDT may be used 
either in the form of a dust (at 10 per cent in an 
inert mineral) or to impregnate underwear. The dust 
was used on a large scale in the Naples typhus 
epidemic early in 1944 and the successful control of 
the disease is generally attributed to the insecticide. 
The simplicity and speed of application by puffing dust 
under the clothes without troubling to undress people 
enabled very large numbers to be treated, which was 
a big factor in the success of the treatment. But 
this rough and ready method would only be effective 
with a highly insecticidal dust. A great advance in 
the protection of armies in the field from lice has 
been made in this war by the impregnation of under- 
wear with insecticides. DDT is admirable for this 
purpose, only 1-2 per cent by weight of the garment 
being necessary. Owing to the insolubility of DDT in 
water, this * proofing ’ resists a considerable amount 
of wear with weeldy laundering. 

For bugs, so far the most promising method seems 
to be the general spraying of walls and furniture with 
a 5 per cent solution in kerosene. The amount of 
DDT deposited should be at least 100 mg. per sq. ft. 
Field trials as well as laboratory work indicate that 
this deposit remains lethal to any bugs which pay 
be introduced into a treated room for some three 
months. 

Infection From Duck’s Eggs 

(Abstracted from the Lancet, i, 10th March, 1945, 
p. 314) 

In his annual report for 1926 the chief medical 
officer of the Ministry of Health drew attention to the 


possibility that improperly cooked duck eggs could 
cause gastro-enteritis. This warning has been - repeated 
many times, and W. M. Scott described several 
salmonella outbreaks in which duck eggs caused severe 
and often fatal infections. Bacterium aertrycke — or to 
give it its proper title, Salmonella lyphiniurium — has 
caused most of the trouble, but other salmonella types 
may act in a similar way. Gordon and Buxton have 
helped to close another link in the chain of evidence 
against the duck. They describe a case of gastro- 
enteritis in a man who had a fried duck egg breakfast 
and died six days later. Bad . aertrycke was found in 
his blood and frnces. Three of the four ducks which 
supplied his eggs gave serological evidence of Bad. 
aertrycke infection, but the results were variable. Of 
Ifi eggs laid by the ducks, 3 contained the organism; 
it was isolated three times from both yolk and shell, 
from the ovaries of 2 of the ducks, and from the 
intestinal tract of the third. There is good evidence, 
therefore, that the fatal illness and the duck egg 
breakfast were related to each other; phage-typing of 
the duck and human strains of Bad. aertrycke might 
have clinched it. 

Are ducks the only birds, domestic or wild, in this 
country which commonly transmit salmonella infec- 
tions to man ? The hen suffers from infections caused 
by a considerable number of salmonella types, and 
recent American work has shown that large epidemics 
of salmonella infections also occur among turkeys. 
Wood-pigeons, pheasants, and other birds are also 
occasionally affected. It is important to ascertain 
■what part domestic fowls play in the spread of these 
infections and of the many new varieties of salmonella 
which lately appear to have come to stay with us. 
There is common ground here for the public health 
and veterinary pathologist, and it may well be that 
the domestic duck will soon have new company in 
the dock. Meanwhile there is something to be said 
for the German Jaw which compels duck eggs to be 
indelibly stamped as such, and for the advice that 
they should be boiled for at least eight minutes or 
thoroughly baked. ' 


Partial Starvation and Its Treatment 

(Abstracted from the Lancet , i, 24th March, 1945, 
p. 375) 

Discussing scarcity of food and effects of under- 
nourishment in parts of Europe, the article states : — 

Straight starvation has been investigated in animals 
and man, as Magee reminded the Nutrition Society 
last year. Many have assumed that once hunger pains 
have disappeared, as they do about the fifth day, 
death from starvation is a gentle fading away, not 
entirely unpleasant : but unfortunately this may not 
be so. Magee pointed out that the body conserves 
the strength and weight of the nervous system, .the 
skeleton, endocrines, and reproductive organs, and the 
losses fall on the skin, the muscles, and the digestive 
organs. The most noteworthy effects are on the 
alimentary system : the hydrochloric acid of the 
stomach decreases, the columnar cells are flattened, 
absorption is lessened, and intestinal ulcers develop, 
especially in the large intestine. These findings have 
been observed in man as well as animals and probably 
account for the diarrhoea simulating dysentery 
described in cases of severe malnutrition. It is perhaps 
worth noting that immunity reactions are lost by the 
starving, and it may be necessary to vaccinate them 
afresh if smallpox is about. 

The nutritional oedema already mentioned in reports 
from the Continent is caused by having insufficient 
protein in a diet low in calories. The limited amounts 
of protein which would suffice if the calories were 
adequate are diverted to produce energy; the plasma 
thus becomes deficient in proteins, its osmotic pressure 
falls, and fluid leaks into the tissues and much salt 
in the diet is likely to increase this leakage. Children 
do not develop typical oedema, but .are pale and 
doughy-looking. They become thin— that is, less 
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waterlogged — on being fed.. When this oedema is 
combined with gastro-intestmal trouble the patient 
is in grave danger. Minor features, recalling nicotinic- 
acid deficiency and scurvy, are a red desquamated 
tongue and swollen inflamed gums. Major symptoms 
are dilatation of the stomach and a profuse watery 
diarrhoea, with frequent evacuations, (Dften mistaken 
for dysentery. There are severe pains m the stomacn 
and lower gut, and the diarrhoea leads to dehydration. 
Judging by recent reports nutritional oedema was seen 
among the French and Belgians more commonly during 
the first two years of occupation than it is now. # After 
the early days these people supplemented their diet 
from an extensive black market, and so avoided the 
worst effects of the official ration. Neurological symp- 
toms suggestive of vitamin deficiencies have not been 
generally described, though Simonart claims > to have 
found neuritic signs which were relieved , by injections 
of aneurin. Clinically his cases had more in common 
with nutritional oedema than with beri-beri. 

The treatment of partial starvation wap reviewed by 
Goodman in an address to the Medical Women's 
Federation a year ago. Mild cases will promptly 
respond to a diet of easily digested foods — particularly 
milk, eggs, meat, fresh ripe fruit, and cereals. (In 
view of transport difficulties, dried milk, even dried 
skimmed milk, dehydrated fish, and dried eggs will 
probably be used, and they should prove beneficial.) 
Much fat is contra-indicated, because of the diarrhoea. 
After a fortnight the patient should be able to take 
any ordinary diet, but absolute rest in bed for at least 
two weeks is highly desirable. Intermediate cases 
require hospital treatment and good nursing. Feeding 
should be cautious, beginning with milk and dairy 
products, and avoiding excess of fat. Pepsin and 
hydrochloric acid may be needed to help digestion, and 
mild diuretics to get rid of the oedema. Mercurial 
diuretics have been found dangerous : Evans and 
Perrry thought that occasional deaths following the 
use of such drugs for cardiac or renal oedema might be 
connected with lowering of plasma protein; and this 
factor would of course operate also in the starving. 
Serious cases must have hospital care, good nursing, 
warmth and good food if they are to have any chance 
at all. They need frequent feeds of milk, gruels and 
lean meat, with pepsin and hydrochloric acid. Magee 
referred to the value of intravenous injections of 
glucose, and of opium to control diarrhoea. The 
prognosis is good in mild cases except when the patient 
is very old; in intermediate cases it is good for those 
between 20 and 40 years of age, but bad for the very 
young and very old; in serious cases it is bad for all 
ages, but those between 20 and 40 have the best 
chance. As so often, women have a better chance of 
recovery than men. ' 

Of late years a new method of saving these severely 
ill patients has come into our hands : they can be 
nourished directly with protein digested into its com- 
ponent amino-acids, given intravenously with glucose. 
Severe inanition, nutritional oedema, and dehydration 
have responded to this measure, which was used during 
the famine in Bengal, and it has also given successful 
results with infants suffering from intractable diarrhoea, 
and with premature babies. Possibly the metabolic 
functions of the liver are helped by such hydrolysates. 
In Bengal the mortality among cases uncomplicated 
by pneumonia or malaria, treated in this way, is said 
to have been only 8 per cent, whereas control cases 
treated with glucose saline showed a mortality of 67 per 
cent Cases of dysentery with intestinal ulceration 
are stated to have benefited considerably. Unfor- 
tunately, however, amino-acid preparations suitable for 
intravenous injection are still scarce. A single prepara- 
tion ( Amigen ) m America is said to be safe; other 
kneUsh and American preparations may produce febrile 
reactions. Nor can amigen be readily prepared in 
large amounts. Serum and plasma, though not as goo“ 
vaW tl0 nn!j y ? S pr °, tem hydrolysates, have some food 

protein^ anri k thmmh Ce +i, <£dema by r f sto ™8 plasma 
^k° u sh they carry a risk of infective 
hepatitis, they may well be used to save life The 


important point is that the atarving patient who 
cannot eat is no longer necessarily a lost man . we 
have found a new way of saving him, and must 
develop it. 


Salmonella Infection 

(Abstracted from the British Medical Journal , t, 
31st March, 1945, p. 451) 

The micro-organisms classified as Salmonella strains 
comprise a bacteriological group allied to typhoid and 
dysentery bacilli but culturally and serologically 
distinct. Their wide distribution and the variety of 
diseases they cause in man and animals make them 
of great practical importance. # . 

With widespread infections in domestic _ animals and 
animals having access to man, opportunities for trans- 
ference to man are many, and Salmonella strains are 
of much importance as a cause of human disease. 
These infections fall clinically into three groups. One 
form, is long-continued fever of the enteric type, often 
indistinguishable clinically from typhoid fever, and 
diagnosed only by serological and bacteriological 
methods : paratyphoid fever is the recognized example. 
A second type is that of severe acute gastro-intestmal 
irritation with rapid onset and comparatively short 
duration, which we recognize as a common variety 
of food-poisoning. It occurs in the form of outbreaks 
associated also with disease in animals, and this fact 
infected with a living Salmonella strain. In para- 
typhoid fever the incubation is long, but in this second 
type it is usually 12 to 24 hours. Until comparatively 
recently these were the only clinical varieties recog- 
nized, but over the past few years there have been 
many cases reported of infection with a Salmonella 
strain resulting in a septicaemia with a high mortality. 
Usually they appear as isolated cases, not in outbreaks, 
with no indication as to the source of the infection 
and without demonstrable relationship to other cases. 
The infection, probably takes place through the 
intestine, but for unknown reasons blood infection 
occurs and general infection and localization in different 
organs. Thus the clinical manifestations are varied. 
S. Bomstein in a review of the salmonella problem, 
refers to clinical cases of endocarditis, meningitis, 
osteomyelitis, and other more rare conditions. 

When the actual path of the infection from the 
salmonella source to the food is examined clear differ- 
ences emerge. In paratyphoid fever the human carrier 
is either a chronic carrier, as is so common in enteric 
fever, or, more usually, a temporary carrier or an 
unrecognized ambulant case. It is useless to look for 
an animal carrier, because the paratyphoid bacillus 
does not infect animals. In food-poisoning of 
salmonella type it is of little value to look for a 
human carrier (apart from a case connected with a 
recent outbreak of food-poisoning), for persistent 
carriers of great rarity. On the other hand, the 
Salmonella strains which cause food-poisoning are all 
associated also with disease in animals, and this fact 
must be remembered when looking for the source of 
their introduction mto food. The infection may be 
caused directly by eating the flesh of an animal suffer- 
ing from a salmonella infection, through milk drawn 
from a cow so suffering, from infected duck’s eggs or 

r from foS y J r ° m , 8 ° Und . f0 °d infected indirectly 
as trom faeces of rats or mice. In the control nf 

“t ectlon ? *eir wide distribution must 
therefore be borne m mmd. The control of carriers 
and unrecognized cases is of essential importance in 
paratyphoid fever. An attack on animal diseases asso- 

mpthnH W1 K tl t Sa i ? 0neIIa fractions is a long-term indirect 
ethod, but not a particularly promising one of attnr-t- 
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consumption, at temperatures which allow multiplica- 
tion of Salmonella organisms. Again and again it has 
been shown that a particular food— such, for example, 
as ham or a made-up dish— has been eaten fresh 
without harm, while the same food kept for a number 
of hours at a moderate temperature has become toxic 
and its . consumption has set up a severe outbreak of 
food-poisoning. Outbreaks of food-poisoning are 
especially frequent during the hot months of the year. 


the , spine. The vertex ache is frequently described, as 
it a great weight were resting on the head, or as a 
feeling of pressure. ’ 

There is decreased memory and ability for mental 
concentration. Cerebration is slowed, and they are 
lorgetful, especially for recent events. 

Depression or mild melancholia is an important 
symptom; when this is present the patients have loss 
ox interest in their work, in their home or in their 
past pleasurable diversions. 


Therapeutic Effectiveness of Penicillin in 
Treatment of Vincent’s Stomatitis and 
Its Failure to Influence Favourably 
Certain Other Medical Conditions 

By Colonel J. S. SWEENEY 
Captain W. J. MORGINSON 
Captain R. W. ROBINSON 
and 

Captain E. M. KILPATRICK 

(Abstracted from the Journal oj Laboratory and 
Clinical Medicine, Vol. XXX, February 1945, p. 132) 

Forty-three patients with Vincent’s Btomatitis were 
treated with from 6,000,000 to 1,000,000 units of 
penicillin. The antibiotic was given intramuscularly in 
doses of 25,000 units each three hours. The average 
total dose was 721,000 units. All of the patients were 
cured. After forty-eight hours of therapy, it was 
usually impossible to find fusiform bacilli and spiro- 
chsetes except in those hx whom marked dental caries 
existed. In these patients, furthermore, the organisms 
disappeared rapidly after dental prophylaxis. It is 
interesting that oral temperatures frequently rose from 
a normal level to from 99.6 to above 101 °F. during the 
time that penicillin was being administered. This 
phenomenon is unexplained and was not noted during 
the treatment of other diseases. 

The paper also records the failure of this chemo- 
therapeutic agent to influence favourably a number of 
other medical diseases, viz, asthma, malaria, rheumatic 
fever, lupus, chronic pyelonephritis, diphtheria, mumps, 
eczema, folliculitis, dermatitis herpetiformis, acute 
myeloid leuctemia, and follicular lymphoblastoma 
(Brill-Symmer's disease). One patient with a peri- 
tonsillar abscess failed to improve when given penicillin 
until the abscess was drained surgically. Several of 
the patients treated with penicillin also had tricho- 
phytosis; this latter lesion showed no improvement. 

As for reactions,' there was noted in only three 
patients a mild to moderate urticaria which disappeared 
within a few days during penicillin therapy. 


The Male Climacteric 

By A. A. WERNER 

(Abstracted from the Journal of the American Medical 
Association, Vol. CXXVXI, 24th March, 1945, p. 705) 

This report represents a study of 54 male patients 
each one of whom had one of the types of testicular 
hypofunction or a function. All patients complained 
of an intense subjective nervousness or a feeling of 
tension. This is especially noticeable on arising during 
the night or in the morning. # . 

A large majority of these patients complain of sleep- 
ing poorly. They may be restless, sleeping only for 
short intervals during the night. 

Numbness and tingling of the hands, feet or one or 
more of the extremities often occurs. Frequently 
these people awake while lying in bed and find the 
extremities completely numb. ' 

Headache of various types and location occur tliat 
are rarely migrainous. They may be described as a 
dull to severe ache, usually not neuralgic, and may 
occur irregularly or be continuous. There are two 
types of headaches which have almost specific diag- 
nostic importance in gonadal hypofunction : vertex 
and occipitocervical. The occipitocervical ache may 
radiate to the neck, over the scapular regions or down 


Circulatory symptoms 

Hot flushes are characterized by a sudden redness 
of the face and neck, upper chest and at times most 
of the body. 

Tachycardia, palpitation and dyspncea, more than 
usual on moderate effort, without evident cardiorenal 
disease is complained of. Walking a short distance, 
ascending a flight or stairs, almost any moderate effort 
causes cardiac consciousness. 

Vertigo, especially with change of position, is often 
noticed, with no cardiovascular condition to account 
for it. 

Cold hands and feet at any season are complained 
of by many of these patients. 

General bymptoms 

Lassitude and fatigability are often present, Some 
of these people state thac there is pronounced decrease 
of endurance, and they fatigue easily. Others complain 
that they are constantly tired or that on arising in the 
morning they are unrested or feel more tired than 
when they went to bed. 

Constipation is frequently found in hypofunction of 
the thyroid and pituitary glands in which there is a 
relative vagotonia. Many of these patients complain 
of a gastric syndrome characterized by distention and 
eructation after meals with no organic lesions. 

Comment 

Testosterone propionate, by intramuscular injection 
of 25 mg. three times a week, has been found effective 
in relieving the symptoms and in the production of a 
sense of well-being in the patients, which is the pri- 
mary objective of this treatment. This medication 
should be administered for two or three months. The 
patient may feel very well within a few weeks, but it 
is best to continue beyond this time for the purpose 
of stabilization. Testosterone may also be given orally, 
by inunction and by implantation. The effective oral 
dosage is three to eight times greater than by intra- 
muscular injection. Inunction of testosterone is not so 
satisfactory. By implantation, one has no control of 
dosage. 

Testosterone should not be given for the purpose of 
stimulating potency. While it occurs in some patients, 
this result cannot be promised and it is perhaps better 
for older men if this phase of the reaction does not 
result. 


Sulphonamide Therapy in Gonorrhoea in 
the Male: Review of Four x ears’ Experience 

By D. I. WILLIAMS 
A. J. KING 
and 

C. 8. NICOL 

(From the British Journal of Venereal Disease, 
Vol. XX, September 1944, p. 97. As abstracted in 
Bulletin of Hygiene , Vol. XX, February 1945, p. 78) 

These workers at the Royal Victoria Hospital, 
Netley, present a 1 detached and considered assessment * 
of the problem of the chemotherapy of gonorrhoea, 
based on the treatment of some thousands of caBes 
during the last four years. Most of the cases were 
treated with sulphapyridine, and schemes of dosage of 
varying intense were used; 548 cases were treated 
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with 18 gin. of sulphathiazole in three days, a 76 per 
cent success rate being achieved with this one course 
of treatment, 21 per cent of these patients requiring 
adjuvant local treatment. Complications of the disease 
were rare and did not vary with the different schemes 
of dosage. Hsematuria occurred in 15 out of 3,94 J 
patients treated with sulphapyridine, but there were 
no cases of agranulocytosis. Nausea and vomiting 
were common after sulphapyridine but rare when 
sulphathiazole was used, and rashes and pyrexia hardly 
ever occurred (less than 0.5 per cent) when the period 
of administration was less than five days. 

Analysis of the immediate results of treatment 
showed inter aim : — , , . a 

(1) Sulphathiazole to be the drug of choice, chiefly 
on account of its relative non-toxicity. Over 100 cases 
were treated with sulphadiazine, with no better results. 

(2) That a high initial dose appears to decrease the 
number of resistant (G.C.+) cases. 

(3) That there is no reason ever to prolong treat- 
ment for more than four or five days. 

(4) Sixty-six per cent of unsuccessful cases in which 
gonococci persisted failed to respond to further treaf>- 
ment with sulphathiazole, whereas 92 per cent of 
clinical failures not showing gonococci were so ‘ cured \ 

The figures show a lower proportion of successes 
than those recorded by most observers, and the authors 
suggest that this mav be due to the fact that they 
have included as failures not only ‘gonococcus fast 
eases*, but also those with persistent signs in all night 
urines which did not, however, show gonococci in 
urethral smears. 


The Results of Adequate Control of 
Diabetes 

(Abstracted from the Medical Journal of Australia, 
VoL I, 28th April, 1945, p. 436) 

The close ^ supervision of diabetes has not only 
extended their period of useful life, but has decreased 
the complications of the disease that otherwise might 
have threatened their comfort and safety. Russell 
Richardson and Morris A. Bowie have published 
study on 100 patients who have had diabetes for ten 
years # or more and who have been under constant 
care in one clinic for a period of at least ten years. 
For the past fifteen years these patients have taken 
a diet in which the fat content has never exceeded 
110 grammes and has averaged 90 grammes; the carbo- 
hydrate has ranged from 125 to 200 grammes, and the 
protein, formerly reckoned at one gramme per kilo- 
gram of body weight, has lately averaged 70 grammes 
per day. One-quarter of the patients were men and 
three-quarters women. 

. Four groups of patients were distinguished ; those 
in the first group took no insulin; in the second group 
tie daily insulin intake was up to 25 units; in the 
third group 25 to 50 units; and in the fourth group 50 
or more units were given daily. The degree of control 
of the disease was estimated by the range of the blood 
sugar level The four groups here arbitrarily chosen 
include patients whose blood sugar levels arc under 
140 milligrammes, 140 to ISO, ISO to 250 and over 
2o0 .milligrammes per centum . General observations 
snowed that the disease did not always tend to become 
more severe. At the end of a five-year period in 45 
pi the patients no change was necessarv in diet or 
increase in insulin requirements; in fact, in ten of 
them less insulin was required and in the remaining 

j? v ^Z aSed • nS ^ m . ^ acc . ou ?ted for in part at least 
b> increases m diet. Chronic infections were relatively 
common and occuiTed in 39 patients out of the 100 
Cholecystitis was the most frequently observed infee- 
ti ve condition occurring m 10 cases. 

waVnJSft |e UdicS f intcrestin " Hypertension 
was present m oS per cent of cases; all these r^tients 

, r ; rc , ov , cr fift >‘ y?. ars ape. Ho connection could be 
traced between the duration, severity or degree of 


control of the diabetes and the onset_ of hypertension. 
It is interesting to note- that the incidence of cardiac 
enlargement in these patients was only aboiit one-lia f 
that found in non-diabetic hypertensives. With this 
can be linked up the finding that the electrocardio- 
graphic changes often seen in hypertension with left 
ventricular strain were not observed in this series. 
Joseph Edeiken, who investigated this aspect of the 
inauiry, thinks that bv comparison with records ot 
other studies in the literature the value of the diet 
with the high carbohydrate and low fat content in 
reducing the incidence of cardiovascular complications 

is clenrlv indicated. , _ - ,, 

A further study of the peripheral circulation of these 
patients indicated that arteriosclerotic disease of the 
occlusive type was not common, and^ no serious 
incidents occurred. The ocular condition of the 
patients was also found to be satisfactory. Subcansular 
cataracts were still found, but the incidence or degree 
of ocular sclerosis did not seem to depend on the 
degree of the diabetes. Deep retinal haemorrhages and 
exudates were found to increase with the duration of 
the diabetes and were only slightly decreased by closely 
observed treatment. 

Too much emphasis must not be laid on the advan- 
tages of anv one asnect of treatment, for there are 
manv uncontrolled factors. For example, the excellent 
record of these patients up escaping serious vascular 
complications in the lower limbs is probably a tribute 
to the care bestowed on this feature of their treatment 
and the prompt correction of local infections by modern 
methods. But the record is a good one and should 
encourage those who patiently continue the supervision 
of the often refractory subjects of a life-time disease, 
in itself no easy task. 


Another New Insecticide 

(From the Lancet , i, 17th March, 1945, p. 347) 

The scarcity and high cost of pvrethmm and derris. 
whose active principles were until lately the most 
effective known insecticides harmless to mammals, have 
stimulated research into svnthetio substitutes, and one 
of the compounds devised, DDT, has already proved 
a definite improvement on tlm vegetable products. 
Lecturing to the Society of Chemical Industry at 
Liverpool on 9th March. Mr. Roland Slade, . d. sc., of 
Imperial Chemical Industries, Ltd., described another 
promising synthetic comnonnd, the gamma isomer of 
benzene hexachloride. CJLCR which has been named 
Gammexaneb Crude benzene hexachloride, first 
made bv Michael Faraday in 1825, was found to be a 
useful though somewhat inconsistent insecticide, and 
ly* I meorpp rated it in their flea-beetle powder in place 
of derris in 1943. Its activity, however, was soon 
observed to be almost entirely due to the 10 to 12 per 
cent of gamma isomer present. Gnmmexane is a 
colourless crystalline substance, melting at 112°C 
almost insoluble in water but soluble in organic 
solvents, practically inodorous., and with a hitter taste 
It can be used as a spray in solution diluted with 
kerosene, or as a stable emulsion in water; it can be 

™ a hnTnh£ dl f- P °rtr ; can be’ volatilized 

on a hot plate, being stable at high temperatures It 

has proved successful against wide range of insects 
" ther I^ s . including house-flies, bed-bugs lice 
and fleas. When scattered at the rate of i k ’ 
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could be fed daily for 5 weeks without effect. These 
~ests are no doubt being extended to other mammals, 
and aB Dr. Slade said, its action on the skin will 
have to be carefully watched. 


Detection of Nicotinic Acid Deficiency 

(From the British Medical Journal , i } 21st April, 1945, 
p. 561) 

Laboratory estimations of vitamin Bn riboflavin, and 
vitamin C in body fluids, such as blood and urine, 
have proved a tolerably good guide to the level of these 
vitamins in the human .subject. This is not the case 
with nicotinic acid, which is not excreted entirely 
unchanged but is partly converted into derivatives such 
as nicotinamide, coenzvmes I and II (di- and tri- 
phosphopyridine nucleotides), and nicotinamide metho- 
chloride or a related substance. It was formerly 
supposed that nicotinic acid was excreted partly as 
trigonelline, but this is now disputed by Coulson, 
Ellinaer. and Holden,, who believe that most of the 
so-called trigonelline is really nicotinamide metho- 
chloride. A few. years ago attempts were made to 
diagnose nicotinic acid deficiency by estimating the 
urinary excretion of nicotinic acid or ite derivatives, 
such as coenzymes I and IL in the blood. Experience 
has shown that such estimations are of little value for 
the laboratory diagnosis of disturbed nicotinic acid 
metabolism.. Thus Spies and his co-workers noted a 
wide variation in the nicotinic acid content of urine 
both in the same individual and from person to person, 
even in pellagrins the nicotinic acid excretion is stated 
not to differ significantly from normal. 

Naiiar and his co-workers claim to have devised a 
speoific chemical reaction whereby nicotinic acid defi- 
ciency can be quantitatively measured. By the 
adsorption of urine on zeolite and treatment of the 
eluate with alkali and butanol thev have obtained 
a fluorescent pigment called 'F 2 \ which can be esti- 
mated fluorimetricallv. The amount of Fa. excreted .is 
stated to increase after the ingestion of nicotinic acid 
and several related compounds, and to be often absent 
from the urine of pellagrins. Further work by Huff 
and Pelweig suggested that F-, was nicotinamide metho- 
chloride, but Ellinger and Coulson showed later that 
nicotinamide methochloride is not fluorescent in 
aqueous. solution. F = is probably derived from nicotin- 
amide methochloride by the action of . alkali, and 
according to El linger and Coulson is a mixture of the 
o- and n-carbinol of N-methyl-dihvdronicotinamid.e. 
Najjar. White and Scott have recently isolated F*.in 
crystalline form from urine and studied its properties. 
According to them it is derived from N-methyl 
nicotinamide-carbinol and is probably the butyl ether 
of this compound. 

In his latest paper Naiiar proposes a test for the 
detection of nicotinic acid deficiency, based on the 
measurement of N-methyl nicotinamide chloride in 
the urine instead of the flu or ome trie measurement of 
F 2 . As N-methyl nicotinamide chloride , can be con- 
veniently prepared in the laboratory Najjar uses it as 
the standard of reference, the urinary output of 
N-methyl nicotinamide being expressed in terms of 
N-methyl nicotinamide chloride rather than in. arbitrary 
fluorescent units of F?, as done formerly.. Najjar gives 
an oral test dose of 100 mg. of nicotinic acid, and 
estimates the urinary excretion of N-methyl nicotin- 
amide during the following four hours. He considers an 
excretion of less than 2.1 grammes, of the compound 
in this period to indicate nicotinic acid deficiency. 
Coulson, Ellinger, and Smart have also used the assay 
of nicotinamide methochloride in urine as an index 
of nicotinic acid nutrition in R.A.F. personnel. The 
nicotinamide methochloride of Coulson, Ellinger, and 
Smart appears to be identical with the N-methyl 
nicotinamide of Naijar. This method needs further 
investigation before it can be accepted. Thus, Ellmger 
and Coulson have shown that the excretion of 
N-methyl nicotinamide depends on a number of factors, 


including not only the intake of nicotinic acid and 
its derivatives but also exercise, food, the presence of 
methyl donators in the tissues, and the deficiency of 
the .methylating mechanism of the body. Sargent, 
Robinson, and Johnson consider that as a rule the level 
of F 3 in the urine runs parallel with the nicotinic acid 
intake, though they have observed well-nourished 
persons who excrete no F 3 , and an excessively high 
excretion of F 3 during starvation. They also record 
that some subjects fail, to show a larger excretion of Fa 
after test doses of nicotinic acid. Mickelson studied 
two groups of young men on daily intakes of 10 mg. 
and 20 mg. of nicotinic acid respectively for nearly 
six months, and failed to observe any significant differ- 
ence in the F 2 excretion in the two groups. Further- 
more there was no difference in the F 3 excretion in the 
two groups after a test dose of nicotinic acid. 

It is clear that we still have no simple laboratory 
method for estimating the level of nicotinic acid 
nutrition in man. 


Intravenous Arsenic in Treatment of 
Anginous Forms of Glandular Fever 

By K. S. SMITH 

and ' 

T. H. SHAW 

(Abstracted from the British Medical Journal, i, 
28th April, 1945, p. 581) 

Six patients suffering from anginous glandular fever 
were treated with intravenous arsenicals. Speedy and 
conspicuous benefit was obtained. 

The lisematological findings in these and other cases 
are tabulated and discussed. In cases seen before the 
12th day a conclusive diagnostic titre of agglutinations 
had already been reached. 

The general treatment and management of very 
severe throat infections are considered. 

Diagnosis is reviewed briefly from the standpoints 
of history, glandular enlargement, throat inflammation, 
haematology, and response to drugs. 

Neutropenia was present at some stage in each of 
our cases. Its significance is discussed. Since sulphon- 
amides are apt to cause neutropenia they are contra- 
indicated in this disease. 


Oxaluria in British Troops in India 

By J. M. BLACK 

(Abstracted from the British Medical Journal, i , 
28th April, 1945, p. 590) 

The most interesting feature emerging from a survey 
of urological cases admitted to the surgical division 
of a British General Hospital was the frequency of 
oxaluria as a cause of symptoms. Of the 77 cases 
investigated no fewer than 43 (55 per cent) were found 
to be suffering from oxaluria. Oxaluria was not diag- 
nosed until a full investigation — viz, cytologieal and 
bacteriological examination of the urine, cystoscopy, 
and intravenous or retrograde pyelography— had been 
carried out. . # * 

Clinically oxaluria manifested itself in one of the 

three different ways shown in 

Numbqr of 

Symptoms cases 

Oxaluria with renal colic .. 20 

Oxaluria with liaematuria . . v 15 

Oxaluria with epididymitis and cystitis 8 

Discussion on oxaluria 

It is well known that oxalate crystals can be passed 
in the urine for years without any tendency to calculus 
formation. Oxalates may be deposited at any reaction. 
Most commonly they are deposited after the urine 
has been passed and cooled. But they may be present 
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in vivo in suspension, in the urine and cause irritation, 
and occasionally even slight hsematuria. Micro- 
scopically they may be in the octohedral or envelope 
"form, in the dumb-bell form, or in the biscuit form. 

To avoid oxaluria, sorrel, rhubarb, a nd asparagus — 
which contain more than 2 g. of oxalic acid per kilo- 
gram — a nd excess of chocolate should be eliminated 
from the diet. The general opinion is that it is 
useless to tr 3 f to control ^ oxaluria by reducing . the 
calcium intake or by increasing the magnesium- 
calcium ratio, and that neither acid nor alkaline 
therapy is indicated in cases of calcium oxaluria. 

The frequency of oxaluria in the present senes can 
be ascribed to (1) the climate — causing loss of body 
fluid by sweating and concentration of the urine; 
(2) the diet — inadequate fluid intake and the presence 
of oxalate-forming food in the diet (tomatoes, strong 
tea) Neville in 1935 found that oxaluria was apt to 
occur in vitamin-B deficiency, but in this series there 
was no clinical evidence of such deficiency. The asso- 
ciation of amoebic dysentery with oxaluria noted by 
Manson-Bahr was observed in only two of our. cases. 
The excessive formation of vitamin D by sunlight is 
said to be connected with tropical lithiasis. 

All the stones recovered and examined consisted of 
a mixture of calcium oxalate and calcium phosphate. 
There was no pure oxalate stone. Treatment thus 
resolves itself into the prevention of oxaluria by : 

(1) Elimination of oxalate-forming foods from the diet. 

(2) Ensuring a fluid intake of adequate amount . to 
prevent concentration of the urine. (3) In hospital 
cases, especially those requiring immobilization, a fluid 
intake of at least eight pints a day and ammonium 
chloride to prevent phosphatic deposit. 


The Anti diuretic Action of Nicotine and of 
Smoking 

By J. H. BURN 
L. H. TRUELOVE 
and 

ISABEL BURN 

(Abstracted from the British Medical Journal , i, 
24th March, 1945, p. 403) 

Although the effect of smoking in causing a rise 
of- blood pressure has been known since 1907 (Hesse), 
that it does so cannot yet be said to be a matter of 
common knowledge. Recent observations by Roth, 
McDonald and Sheard provide fresh evidence on the 
point, and also demonstrate the fall of skin tempera- 
ture due to the vasoconstriction of the skin which 
occurs. The rise of blood pressure, of pulse rate, and 
of vasoconstriction in the skin are all the result of 
the stimulation by. nicotine of sympathetic ganglion 
cells. . The observations recorded in this paper indicate 
that it is not only the nerve cells of the sympathetic 
ganglia which are stimulated by nicotine but that 
nuclei in the hypothalamus are also stimulated, as a 
result of which the hormone of the posterior lobe 
of the pituitary is liberated in the blood. The effect 
was accompanied in several of the observations by 
symptoms regarded as toxic effects of nicotine such 
as vertigo, nausea, and even vomiting. These effects 
were not always present, and there is no doubt that 
the antidiuretic action is observed in their absence. 

If smoking causes secretion of the antidiuretic 
hormone it seems reasonable to suppose that the other 
norm ones of the posterior lobe, such as the oxytocic 
hormone, are also liberated. If this occurs, smoking 
should accelerate labour. 

Many believe that there is a connection between 
smoking and gastric ulcer, and since Dodds et al have 
shown that the injection of posterior Jobe extract into 
rabbits causes gastric ulcer, it might appear that our 
experiments suggest the mechanism of the connection. 
Uhi* ia \ery doubtful; large amounts of posterior lobe 


extract are needed to produce ulcers, and the effect of 
pharmacopoeia! doses of posterior lobe extract . in man. 
is to diminish gastric acidity, not to increase it. This 
we have observed here, in confirmation of other 
workers. Our experiments do, however, raise the ques- 
tion whether those with impaired kidney functions 
should be allowed to smoke. 

Summary 

Nicotine exerts an antidiuretic effect in the rat. This 
effect does not occur if the pituitary body is removed. 

Smoking exerts an antidiuretic effect in man. In a 
sensitive subject one cigarette will inhibit diuresis for 
2 to 3 hours. 

The same antidiuretic effect is produced in man by 
the injection of nicotine intravenously in an amount 
approximately equal to the amount absorbed from one 
cigarette. 

It is probable that the nicotine absorbed from 
cigarette smoke stimulates the supra-optic nucleus of 
the hypothalamus and causes a discharge of . the 
hormone from the posterior lobe of the pituitary 
gland. 


Substances Used in Treatment of Pedicu- 
losis Capitis : Their Relative Value 

By ELIZABETH B. S. SCOBBIE 

(Abstracted from the British Medical Journal , i, 
24th March, 1945, p. 409) 

A series of laboratory and clinical tests is described 
in which an attempt is made to compare the efficiency 
of a number of * cures * for pediculosis capitis. Some 
of the substances in common use are shown to be 
either ineffective or definitely inferior as insecticides 
and a9 ovicides. Any success obtained by their use 
can be ascribed largety to the mechanical removal of 
the lice by the careful toothcombing which is usually 
an important part of the treatment. 

D.D.T. emulsion and lethane hair oil stand out as 
the two . insecticides of value in the treatment of 
pediculosis. D.D.T. is preferable to lethane because 
one treatment properly carried out should cure every 
case. This substance will not, however, be available 
till after the war. Lethane will cure a large proportion 
of cases with one application, but two treatments at 
a week's interval will give certain cure. In order to 
obtain good results the details of the application of 
lethane should be carefully observed. Two or three 
teaspoonfuls of the oil are used for one treatment. 
The hair is parted, and 2 or 3 drops from the teaspoon 
or pipette are dripped on to the scalp. This is 
repeated in from 12 to 20 different areas all over the 
scalp. With the finger-tips the scalp is vigorously 
rubbed for tw r o minutes to ensure equal distribution 
of the oil. Any oil which trickles down the forehead 
or behind the ears should be wiped off with cotton- 
wool and vaseline applied. 

The following substances proved ineffective in the 
treatment of pediculosis : 20 per cent solution of dettol, 
derbac soap, concentrated infusion of quassia, 12.5 per 
cent formalin soap mixture, 0.1 per cent aqueous 
solution of mercuric chloride, oils of cedarwood, 
citron el la, and lemon-grass and lauryl thiocyanate. 


Nitrogen Loss After Thermal Burns 
Effects of Adding Protein and 
Methionine to Diet of Rats 


By P. B. CROFT 
and 

R. A. PETERS 

(Abstracted from the Lancet, i, 3rd March, 1945, p. 266) 

1. Metabolic experiments on burned rats show that 
increase in the dietary protein substantially reduces 
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the tissue wasting (with its accompanying loss of 
nitrogen in the urine) seen when the animal is main- 
tained on diets of low or moderate protein value. 
This underlines the importance of high protein intake 
for patients suffering from burns, and suggests its value 
in other conditions where large areas of skin are lost. 

2. The urinary losses in nitrogen after burning were 
reduced substantially by the inclusion of 1 per cent 
methionine in the diet. Neither alanine, nor a mixture 
of synthetic amino-acids, nor cysteine, had a similar 
effect. It is suggested that the apparent toxaemia is 
in reality a deficiency, induced by a call for one 
amino-acid with consequent raiding of a whole protein 
molecule. 

3. During the period when patients suffering from 
bums cannot ingest much protein, methionine should 
be tried in the hope of stopping the nitrogen Joss and 
consequent tissue wasting. 


Penicillin-Albumin 

(From the Lancet , i, 10th March, 1945, p. 314) 

In their work on administration of penicillin by 
mouth, Harwood Little and Lumb found that if 
penicillin is dissolved in raw egg it will withstand 
changes of hydrogen-ion concentration which will seri- 
ously affect penicillin dissolved in plasma or milk and 
will destroy solutions in water, saline or cholesterol. 
In studying the efficiency of various penicillin mixtures 
given by mouth after a dose of alkali they concluded 
that a penicillin-egg mixture was the best; and, in 
their early experiments at least, it seemed that the 
blood serum remained bacteriostatic longer after such 
a dose than when penicillin is given intramuscularly. 
We now learn that, at the Squibb Institute in New 
Brunswick, Chow and McKee have shown that, unlike 
sulphonamides, penicillin, combined with human senim- 
albumin, retains its antibiotic activity. The penicillin- 
albumin mixture can be precipitated in 50 per cent 
alcohol and thus freed from unbound penicillin, which 
dissolves. The compound can then be redissolved in 
water and finally obtained in a dry powder. When 
given intramuscularly to mice it was more, slowly 
excreted than sodium penicillin. Studies of its stability 
in acids and alkalis have not yet been published, but 
from the observations of Little and Lumb, we may 
hope that it will prove more resistant than ordinary 
penicillin to changes of pH such as it would encounter 
when given by mouth. 


Bengal Famine 

(Abstracted from Science and Culture, Vol. X, 
June 1945, p. 511) 

A post-mortem examination has now been carried out 
on the Bengal famine of 1943. The Famine Enquiry 
Commission set up by the Central Government, with 
Sir John Woodhead (late of I.C.S.) as Chairman, has 
now released a report in which the situation prevailing 
before and during the famine has been analysed. The 
findings of the Commission are : — 

I. That the incidence of the famine was not sudden, 
the signs of the catastrophe were apparent several 
months before its actual occurrence. 

H. That although shortage of food supply and fall 
of Burma created conditions for its occurrence, its 
incidence was mainly due to (1) the sudden increase 
in the price of food materials, (2) the terribly, low 
purchasing power of the people, (3) the confusion in 
the policy of the Government regarding control of 
prices and procurement of food grains through Govern- 
ment agents, (4) the panic in the adjoining areas 
after the fall of Burma, (5) the weak and vacillating 
poliqy of the Government to control hoarding . and 
increase of prices, (6) the maldistribution of available 
erupply, (7) unfortunate Government propaganda 


against the incidence of famine when thousands were 
dying daily, (8) Government's failure to make an early 
declaration , of famine and consequently delay in the 
adoption of relief measures, . : (9) unrestricted free 
trade, (10) export of rice from Bengal to other areas, 

(11) heavy purchases by the Army, huge stocks accu- 
mulated by industrial and Government employers, 

(12) destruction and loss of coastal boats, (13) luke- 
warm and complacent attitude of the Government of 
India and His Majesty's Government, (14) hoarding 
and greed for money even at the expense of human 
lives, and above all due to lack of enlisting public 
support and loss of public confidence in the capacity 
of the Bengal Government to take effective measures 
even under the most acute conditions. 

The report says : 

A breakdown in distribution could be averted only 
by an intervention of Government, which would have 
the effect ^ of restoring public confidence and of 
demonstrating to producers and traders the determina- 
tion and . the . ability of Government to prevent a 
further rise in prices, and of assuring traders and 
consumers that the flow of supplies would be 
maintained.' 

‘The rise of prices was something more than the 
natural result of the shortage of supply which had 
occurred. It was the result of the belief of the 
producers, traders and consumers in Bengal at the end 
of 1942 and the beginning of 1943 that an ever- 
increasing rise in prices was inevitable and could not 
be prevented.' 

‘In the circumstances, an attempt to control prices 
by the prescription of statutory maxima aggravated 
the situation by driving stocks underground.' 

‘The failure of price control had caused a loss of 
confidence in the ability of Government to control the 
markets, and it was important that Government should 
demonstrate without delay their determination to 
prevent a further rise in price, and to assure tradeis 
and consumers that the flow of supplies would be 
maintained/ 

* It has been reckoned that the amount of unusual 
profits made on the buying and selling of rice during 
1943, was 150 crores. We cannot vouch for the 
accuracy of this figure, but beyond question huge 
profits were made. Popular views about large profiteers 
who speculated and hoafded amid growing distress, 
and the inability of Government to control them, were 
indeed not without foundation. There were such 
profiteers, but they were not the only culprits/ 

‘We have shown that by the end of 1942 all the 
signals were set at danger and that great efforts wem 
needed to avoid catastrophe. We do not, however, 
wish to imply that famine, in the form in which it 
finally appeared, had become inevitable. The jack of 
political unity was a handicap, but the possibility ^ of 
effective leadership of the people and effective action 
stimulated by such leadership had by no means 
disappeared. It may be that when this stage was 
reached, distress and starvation, in some degree^ could 
not have been entirely averted. But opportunities for 
mitigating the famine and its lethal results still 
remained open.' 

‘We have been told that Government advised 
people that there was no shortage at a time when 
everybody knew that there was a shortage, and that 
this increased the prevailing lack of confidence.' 

( Conditions actually prevailing in Bengal at the time 
■were far too serious for anyone to believe anything 
of the kind. We consider that this propaganda of 
sufficiency was quite ill-advised. We think that it 
would have been wiser to have told the people the 
truth.' 

‘THe remarkable feature of the Bengal famine was 
that the rise in the price of rice was one of the 
principal causes of the^ famine. This, as far as we 
are aware, makes it unique in the history of famine 
in India. The great majority of Indian famines have 
been caused by drought and widespread failure of crops 
over wide areas. Floods, hail, and cyclones have on 
rare occasions produced the same effect/ 
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‘One of the reasons why the arrangements made by 
the Government of Bengal to deal with transport and 
other problems arising during the famine were unsatis- 
factory was that they failed to realize the magnitude 
of these problems and the scale^ of the organization 
required for their successful solution. Associated with 
this rvas a reluctance to appeal for outside help even 
when the organization and personnel available within 
the province were obviously inadequate. We feel that 
this attitude was particularly unfortunate m the 
circumstances/ , * . 

'The failure of the aman crop at the end of 1942, in 
combination with the whole existing set of circum- 
stances, made it inevitable that, in the absence of 
control, the price of rice would rise to a level at which 
the poor would be unable to obtain their needs. It 
was necessary for the Bengal Gpvernment to undertake 
measures for controlling supplies and ensuring their 
distribution at prices at which the poor could afford 
to buy their requirements. It was also necessary for 
the Government of India to establish a system of 
planned movement of supplies from surplus to deficit 
provinces and States. , . . This rise in prices was 
the second basic cause of the famine. Famine, in the 
form in which it occurred, could have been prevented 
by resolute action at the right time .to ensure the 
equitable distribution of available supplies. . . / 


'But after considering all the circumstances w* 
avoid the conclusion that it lay in the power of the 
Government of Bengal, by bold, # resolute and wel> 
conceived measures at the right, time to have largely 
prevented the tragedy of the famine as it actually took 
place. While other Governments in , India were 
admittedly faced with a much less serious situation 
than the Government of Bengal, their generally success- 
ful handling of the food problem, and the spirit in 
which those problems were approached, and the extent 
to which public co-operation was secured stand m con- 
trast to the failure in Bengal., . . / 

'Enormous profits were made out of the calamity, 
and in the circumstances, profits for some meant death 
for others. A large part of the community lived in 
plenty while others starved, and there was much 
indifference in face of suffering. Corruption was wide- 
spread throughout the, province and m many classes 
of society/ 

‘It has been for us a sad task to inquire into the 
course and causes of the Bengal famine. We have 
been haunted by a deep sense of tragedy. A million 
and a half of the poor of Bengal fell victim to circum- 
stances for which they themselves were not responsible, 
Societ 3 r , together with its organs, failed to protect it* 
weaker members. Indeed there was a moral and social 
breakdown, as well as an administrative breakdown/ 
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• Service Notes 


Appointments and Transfers 

Colonel J. W. Vanreenen, o.b.e., v.h.s., is appointed 
Honorary Physician to The King, with effect from 
the 17th July, 1945, vice Colonel It. V. Martin, cue., 
Indian Medical Service, retired. 

Lieutenant-Colonel W. Scott, Civil Surgeon, Amraoti, 
is transferred as Civil Surgeon and Superintendent, 
Robertson Medical School, Nagpur, with effect from 
10th July, 1945. 

Captain Mehar Chand S harm a, I.A.M.C., Deputy 
Controller in the Office of the Drugs Controller, India, 
Bombay, has been appointed as Assistant Controller- 
General of Civil Supplies, with effect from the forenoon 
of the 1st July, 1945. 

The undermentioned officer reverts from R.I.N.V.R. 
and is seconded to the Indian Army Medical Corps : — 
Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commission) 

Captain P. S. Clarke. Dated 17th Maj r , 1945. 

The undermentioned officer is transferred to the 
General Service Cadre, with effect ' from the date 
.specified : — 

Captain Iv. N. Raman. Dated 1st June, 1945. 

To be Captains 

Gurdev Singh. Dated 5th February, 1944. 

Kalipada Ganguly. Dated 14th April, 1945. 

To be Lieutenants 

Jadab Chandra Karmakar. Dated 15th April, 1945. 

Melville George Allen Mersh. Dated 24th April, 
1045. 

Gerald Justin Kenneth Peck. Dated 1st May, 1945. 

19th May, 1945 

Pardip Kumar Basu Roy. Dilip Kumar Sen. 

Bhagwat Pi’asad. Dated 20th May, 1945. 

The undermentioned officer of the I.M.S. (E.C.) 
reverts from I.A-M.C. and is seconded for service in 
the Indian Air Force : — 

Lieutenant D. K. Roy Choudhury. Dated 14th 
November, 1943. 

Indian Medical Service 
Seconded to the Indl\n Army Medical CoRrs 
( Emergency Commission) 

(Women's Branch) 

To be Captain 

Mylai Ranganatham Jamnabai. Dated 16th April , 
1945. 

To be Lieutenant 

Elizabeth K. Markos. Dated 14th April, 1945. 

The undermentioned officer of the Indian Medical 
Service reverts from R.I.N. and is seconded to the 
Indian Armjr Medical Corps : — 

Surgeon Commander W. Mackie. Dated 15th June. 
1945. 

Promotions 

Major to be Lieutenant-Colonel 

B, S, Ngt. Dated 20th November, 1944. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
Captains to be Majors 

G. H. F. Humphreys. Dated 3rd April, 1945. 

L. B. Belkhode. Dated 1st May, 1945. 

S. C. Roy. Dated 17th May, 1945. 

D. F. Mehta. Dated 20th May, 1945. 

2nd June, 1945 

N. K, Roy. B. B. Chatterjee. 

G. A. Flann. Dated 3rd June, 1945. 

R. IC. Chettur. Dated 6th June, 1945. 

B. H. Syed. Dated 17th June, 1945. 

T. A. Mirza. . Dated 19th June, 1945. 

K J. L. Scott. Dated 20th June, 1945. 


22nd June, 1945 

S. R. Chatterji. S. S. Chatterjee. 

R. J. Henderson. Dated 24th June, 1945. 

C. W. A. Searle. Dated 26th June, 1945. 

S. D. I. Herekar. Dated 27th June, 1945. 

M. A. Mannan. Dated 28th June, 1945. 

L. M. Kellj r . Dated 29th June, 1945. 

Lieutenants to be Captains 
3rd June, 1945 

H. P. Vaishnava. M. Anis-ur-Raliman Khan. 

A. Jayachandran. Dated 6th June, 1945. 

P. V. Ramanarao. Dated 14th June, 1945. 

M. A. Mughni. Dated 16th June, 1945. 

M. Azhar-ul-Haque Siddiqi. Dated 17th June, 1945. 
S. N. H. Abidi. Dated 17th June, 1945, 

B. C. Banerji. Dated ISth June, 1945. 

Indian Medical Service — Seconded to the Indian 
Army Medical Corps 
( Emergency Commission) 

9 (Women's Branch) 

Lieutenant to be Captain 
(Miss) D. W. Smith. Dated 23rd April, 1945. 

Retirements • 

Lieutenant-Colonel B. H. Singh, m.c. Dated 14th 
December, 1944. 

Lieutenant-Colonel J. H. Barrett on account of ill 
health. Dated 28th December, 1944. 

Resignation 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 
( Emergency Commission) 

Captain B. N. Singh. Dated 14th May, 1945. 
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in. the winter months; the duration 5 to 40- days, 
arthritis, abscess formation and .cholecystitis as com- 
plications; mortality 38 per .cent. He considered camera 
as" -the chief source of infection. An epidemic 01 41 


PARATYPHOID C FEVER 

By S. M. K. WASTI, m.b., b.s. (Pb.), m.b.op.(i.), 
dj\h. (Loud.), d.t.m.&h. (Lond.) 

MAJOR, I.A.M.C. 

Medical Specialist of an Indian General Hospital 

The following is a brief summary of available 
published information on this subject : — 

Hirschfeld (1919) first isolated B. paratyphosum C 
from blood cultures in South-east Europe during the 
last war. Coincidently, MacAdam (1919) in. Meso- 
potamia isolated from blood cultures and post-mortem 
material of 9 cases organisms which were culturally 
resembling B. paratyphosum A^and B , but were sero- 
logically distinct. Again, Kennedy (1919), working in 
Enteric Convalescent Depot, Naini Tal (India), 
isolated similar organisms from the blood of 4 British 
soldiers and one Indian. These workers called these 
organisms ‘inagglutinable paratyphoids and. later 
considered them identical with Hirschf eld’s bacillus. 

B. paratyphosum C infection has been met .with in 
various countries in epidemics or in sporadic cases 
Dudgeon and Urquhart (1920) described two cases in 
Macedonia. Mackie and Bowen (1919) described .13 
cases in Mesopotamia (6 British and 7 Indian) ; 4 with 
pulmonary signs, 1 with diarrhoea, 2 with cutaneous 
abscesses, and 1 with jaundice and post-mortem necrotic 
areas in the liver and the detection of organisms from 
Jiver smear, while one case was diagnosed by urine 
culture. Bassett-Smith (1921) refers to 2 cases with 
one death in the British Army in the Near East in 
the last war. Langwi.li (1921) reports an unusual case 
from London of a primary suppurative arthritis of the 
shoulder joint in an infant aged 11 months. A pure 
growth of 5. paratyphosum C was obtained from pus 
on operation. There was no histoiy of enteric fever 
nor had the parents been abroad. Wordley (1923) 
described a sporadic case in Plymouth in a girl, with 
patchy consolidation in the lungs, joint pains and 
diarrhoea, diagnosed by positive blood culture. Stool 
on repeated culture was negative. The source of infec- 
tion was not discovered, nor did any other similar 
case arise. Two cases described by Todorovitch 
(1925) resembled lobar pneumonia. Kingsbury, Lesslar, 
and ICandiah (1927), recording two illustrative cases , 
found, the onset of the disease to be sudden, and the 
duration to depend upon the severity of infection and 
the degree of respiratory involvement, the causal 
organism being sometimes isolated from sputum. 
Romiti (1929) obtained a pure culture of B. para- 
lyphosum C from a case of suppurative cholecystitis. 
GfiprZioZi (1929), while considering the disease to be 
endemic in British Guiana, noticed 92 cases between 



Fig. 2. — Fatal case with remittent temperature. 

cases with a 62 per cent mortality due to contamination 
of water supply is described by Lewillon (1930) 'in the 
Belgian Congo, while Le Bourdelles (1929) _ reported 
2 sporadic cases from Algiers. Klinge and di Marco 



(1935) encountered in Germany between January 1934 
and June 1935, 5 sporadic cases and 2 epidemics com- 
prising 25 cases and 40 cases. The first epidemic could 
be traced to the consumption of minced horse meat. 




Fig. 1. — Sudden onset and remittent temperature. 


Fig. 4.— Fatal case with concurrent malarial infection. 


r,? 2 l a i nd 192 ll B l s observations are : sex distribution 
hM^ S ie nd 31 females; the bulk of the cases (45) 
between 16 and ears of age; the greatest incidence 


In India, Dr. C. G. Pandit of the King Insti- 
tute of Preventive Medicine,. Guindy, reports 
(personal communication) the diagnosis of five 
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oases of the disease in Bellary Jail in 1922 by 
the workers of this institute, and says that spora- 
dic cases continue to be encountered by them. 
In East India many sporadic cases of B. para- 
typhostm C infection have been detected 


(thanks to the Army Medical Services) mostlv 
among civilian labourers hailing from Bengal, 
Madras and Nepal. Out of 16 cases seen in the 
writer’s experience 9 are briefly described in the 
following table : — 


Age and 
history 

Course of disease • 

Laboratory findings 

Results 

1. Age 15. 

Rapid onset with fever and chill. 
Lungs clear; spleen and liver not 
palpable; tongue furred; bowels 
costive; pulse rapid and full. Re- 
mittent fever 9 days, patient deli- 
rious, toxsemic and apathetic, sug- 
gestive of typhus. Fifteen days after 
onset, generalized tenderness and 
agonizing pain in the musculature 
particularly in the thighs. No arth- 
ritis, ^ abscess formation or lenco- 
cytosis ( see figure 1). 

Blood negative for malaria parasites. 
Blood culture positive for B, para- 
typhosum C on 7th day. Weil- 
Felix and Widal (To, Ao) repeatedly 
negative. Total white cell count 
9,050. Stool # and urine cultures 
negative. Direct serum agglutina- 
tion with B . paralyphosum C 
1 : 830, 51 days after onset. 

Recovered. 

2. Age 25. 
History 
of fever 

6 days. 

Constipation. Temperature remit- 
tent throughout; pulse rapid. Cough 
and expectoration; on 10th da.y lungs 
showing signs of broncho-pneumonia. 
Restlessness and delirium, marked 
prostration and apathy, congested 
eyes, suggestive of typhus (sec 
figure 2). 

Blood negative for malaria para- 
sites. Weil-Felix negative. Blood 
culture sterile. Post mortem — Lungs 
congested, cedematous; a few sub- 
pleural petechial hremorrhages. Liver 
enlarged, fatty, very friable. Bile 
thin, golden yellow; bile culture 
showed B. paratyphosum C . Spleen 
X 2, soft and not defhienl. Mesen- 
teric glands enlarged. 

No response to sul- 
phapyridine and 
antimnlarial drugs. 
Patient died bn 

15th day. 

3. Age 20. 
History 
of fever 

4 days. 

Remittent temperature for 10 days; 
patient toxsemic and apathetic. From 
11th day temperature intermittent. 
Both ankle joints swollen, tender 
and painful on 12th day; arthritis 
(see figure 3). 

White cell count 10,400. Blood cul- 
tures sterile. Widal (To, Ao, 
Br. abortus) # and Weil/Felix 
repeatedly negative. Stool and urine 
cultures negative. Direct agglutina- 
tion of serum with the organism 

1 : 7/300 and later 1 : 3,750. 

Complete recovery 
after 15th day. 

4, Age 23. 
History 
of 5 days’ 
fever with 
cough. 

Spleen palpable. Developed severe 
| pain in chest and extensive 
rales; broncho-pneumonia, giddiness, 
vomiting, toxic look, coated tongue 
and dehydration. Temperature re- 
mittent, then intermittent and at 
the end subnormal (sec figure 4). 

Blood culture B. paratyphosum C 
on 11th day. B.T. rings in blood 
smear. Stool and urine cultures 
repeatedly negative. Total white 
cell count 26,400. Post mortem — 
Pneumonic patches in lower lobes of 
both lungs. Liver enlarged and 
fatty; spleen soft and dark-pink on 
section. Two oval hremorrhagic 
patches in intestines 5 inches and 

8 inches; colonic mucosa congested. 
Small multiple abscesses on surface 
of kidneys. 

No response to 
sulphathiazole or 
antimalarial drugs. 

Died on 25th day. 

5. Age 35. 
History 
of 4 days’ 
fever with 
diarrhoea. 
Anaemic. 

Spleen palpable. Low temperature 
for 8 days. Feeble pulse, apathetic. 
Scattered crepitations at right base 
of lungs (? typhus). Intermittent 
temperature 4 days (see figure 5). 

i 

X-ray of lungs normal; white cell 
count 20,050. Blood culture B. para-, 
typhosum C. Widal (To, Ao) 
negative. Weil-Felix — OX19 rose 
from 1 : 386 to 1 : 770; OXK 
insignificant. Stool and^ urine cul- 
tures repeatedly negative. R.B.C. 
2,880,000. 

Completely recovered 
after 12 days. 

6. Age 35, 
History 
of fever 
and rigor 

3 days. 
Repeated 
attacks of 
malaria. 

t Liver and spleen enlarged 1 finger, 
tender. Remittent temperature 
throughout. Pain in right hypo- 
chondrium. Crepitations over left 
lobes of lungs. Persistent hiccough 
and marked abdominal distension 
not relieved by enemata. On 7th 
day, apathetic, poor cerebration, 
drowsy, twitching of face. Blood 
pressure 115/70. Retention of urine 
(see figure 6). 

Post mortem — Lungs congested, no 
consolidation. Spleen enlarged; 
smear showed M.T. schizonts. Liver 
markedly enlarged, cloudy swelling, 
friable, lobule degeneration, sub- 
capsular hcemorrhages; bile culture 
showed B. paratyphosum C. Mesen- 
teric glands ezilarged. Kidneys, 
cloudy swelling and general pallor. 

Died on the 8th day. 
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Age and 
history 

Course of disease 

Laboratory findings 

Results 

7. Age 25 

Irregular temperature, not affected 
by antimalarial treatment. Dura- 
, tion 6 days (see figure 7). 

Blood smear showed, B.T. rings, 
B . paratyphosum C isolated from 
stool culture. Widal (To, Ao) 
and Weil-Fell X negative. Direct 
agglutination with B. paratypho- 
sum C 1 : 125 on 21st and 1 : 50 on , 
25th day. 

Mild case. Recovery. 

8. History 
of fever, 
headache 
and vague 
pains 

2 days. 

Spleen 3 Ungers, liver I finger, I 
tender. Friction rub over right 
axillary region, and a few crepita- 
tions over right, lower lobe of lung, 
no consolidation. Remittent Rver 
8 days 100°F. to 104 Q F. followed by 
intermittent fever 3 days (see figure 
8). 

Total white cell count 8,400, poly- 
morphs 85 per cent, lymphocytes 
15 per cent. Blood culture— B. para- 
typhosum C . Widal (To, Ao) and 
Weil-Felix negative. 

Mild case’. Uneventful 
recovery. 

9. History 
of fever 

3 days, 
and short- 
ness of 
breath and 
asthmatic 
attacks. 

Lungs — extensive rhonchi, expiration 
prolonged. Liver just palpable and 
tender. Remittent temperature for 
6 days and low intermittent fever 
3 days (see figure 9). 

White cell count 6,800 and 12,00p. 
Blood smear negative for malaria 
parasites. Blood ^ culture — B. para - 
tpphosum C. Widal (To, Ao) and 
Weil-Felix negative. 

Do. ? 


Note . — The isolated organisms were invariably confirmed by Central. Military Laboratory, Poona. The 

confirmation of the last two cases is awaited. 


Clinical features . — Some cases are mild, 
others extremely grave and even fatal. The 
onset is sudden. Grave cases may be asso- 
ciated with severe toxaemia and apathy, often 
simulating typhus fever. No rash has been met 
with, though Garrow (1920) reports on a proved 
case (European) from East Africa with rose 


in some cases, especially with pulmonary com- 
plications, which range from bronchitis to frank 
pneumonia. Tenderness and enlargement of 
the liver is not uncommon. Constipation rather 
than diarrhoea is the rule. There is no jaundice, 
and there may be multiple abscesses and arthritis. 



Fig. 5. — Mild case — recovery. 


fS S 0 V' ] i C abdo . raen ‘ . A remittent temperatu 
olloned by an intermittent temperature is tl 
genera pattern of temperature charts (2 
figures). The period of remittent tempers 
turn is the period of anxiety, while theTte 
mittent phase is associated with improvement 
general condition. The pulse rate is nronort nn 
to «,e rise of W, ..dWjSS'S 



Fig. 6. — Fatal case with con- 
current malarial infection. 


appears to be prims 
• dy ,, a septicaemia with localization of infeetio 
m the biliary tract, etc. (Todorovitch, 1925 
Post-mortem reports, including those describe 

features) ^ the 

rnocISi estmes no abnormality apart froi 
° on or even bsemorrhagio areas in th 
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small intestine and colon ; solitary lymphoid 
follicles and Peyer’s patches are not affected, nor 
is ulceration met with. The mesenteric glands 
are generally enlarged. The liver is generally 
enlarged with ‘extensive fatty changes ; the 
.architecture of the lobules may be destroyed ; 
subcapsular hemorrhages or even necrotic areas 



Fig. 7. — Mild case with concurrent 
malarial infection. 


may be met with ; the bile is thin, golden-yellow 
in colour ; liver smear or post-mortem bile 
culture shows B. paratyphosum C. The spleen 
may be slightly enlarged and soft, but not difflu- 
ent; dark pink on section. The kidneys in- 
variably show cloudy swelling and fatty change 
giving a general toxemic appearance ; the normal 



Fig. 8. — Mild case. 


cortical structure may be destroyed ; the capsule 
strips easily ; the stellar veins may be prominent 
and there may’ be pin-point hemorrhages or 
even pustules over the surface of the organs. 
The lungs may show congestion, subpleural 
hemorrhages and lobar or broncho-pneumonic 
signs when organisms may be isolated from lung 
smear. The heart may show subendocardial and 
subpericardial hemorrhages. The brain shows 


nothing abnormal. There may be suppurative 
arthritis, gluteal and- multiple • cutaneous 
abscesses. 

Diagnosis , — The diagnosis primarily depends 
upon the isolation of the organism from blood 
culture. In one case the diagnosis was made by 
isolating the organism from the stool, and from 



Fig.. 9. — Mild case with 
concurrent asthma. 


the consideration of the clinical state. A raised 
agglutination titre against the suspension of this 
organism is strong evidence of the infection. 
Cultures of sputum in cases with pulmonary 
complications, of purulent material, e.g . septic 
joints, gluteal and cutaneous abscesses, and of 
post-mortem pathological material such as bile, 
etc., also help in the diagnosis. Only the first 
three methods were employed for the diagnosis 
of cases recorded here ; post-mortem bile culture 
in all cases of unexplained pyrexia has been the 
routine procedure in our hospital. 

Treatment. — This has been entirely on symp- 
tomatic lines, with plenty of fluids and whole- 
some diet, and sulphapyridine in cases with 
pneumonic signs. 

Discussion 

Patients with atypical patterns of fever have 
been encountered in this country, but the diag- 
nosis is missed either due to infrequent and late 
blood cultures or to the absence of B . para- 
typhosum C suspensions in routine Widal tests. 
Incidentally, the Director, Pasteur Institute, 
Shillong, reports that not a single case of B . para - 
typhosum C infection has been so far met with 
after hundreds of blood cultures and agglutina- 
tion tests done by them. A similar reply was 
received from the Director, Epidemiological 
Bureau, Government of the Punjab. 

Andrewes and Neave (1921) while describing a 
case in England compared B> paratyphosum C 
with other members of the salmonella group in 
detail. Hirschfeld prepared his quadruple vac- 
cine (containing T.A.B.C.) for routine inocula- 
tions in Serbian troops. Similar vaccines were 
tried in the Belgian Congo and in the British 
Army in the Near East in the last war. Dudgeon 
and Urquhart (1920), while working in Anglo- 
Serbian hospitals, examined serologically- the 
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blood of 20 volunteers 10 days after the inocu- 
lations and found an active response to T.A.B. 
antigens, but a C reaction occurred in only one 
case in whom it was already present before the in- 
oculation. A similar absence of C reaction was 
found in the case of Serbian soldiers believed 
to have been inoculated with Hirschfeld’s vac- 
cine, whereas ’similar experiments with the 
rabbit’s serum elicited a uniform response to 
each member of the quadruple vaccine. They 
found that agglutination reactions after inocu- 
lations appeared to have no relationship with 
the number of bacilli injected ; they were not 
only uncertain, but may be entirely absent. 

Summary 

Nine cases of paratyphoid C fever are des- 
cribed. 

The available literature on the subject is re- 
viewed. 

The importance of the addition of B. para- 
typhosum C suspension in routine Widal test is 
stressed. 
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INTRACRANIAL HERNIATION 
SYNDROMES 

By H. B. LAL 

LIEUTENANT-COLONEL, AUR.Q. (M.) 

brmmht in Sf e b in the 1 intracranial tension, 
0 ought, about by a neoplastic growth a vas- 

nr catastrophe, an inflammatory condition, 


or an occlusion of the normal channels of cir- 
culation of the cerebrospinal fluid, naturally 
manifests itself in various forms. The con- 
trolling factors seem to be the pressure-dyna- 
mics of the cerebrospinal fluid and the bram 

6 ie_ and, to a less extent, . of the supporting 
i thyies, the cranial cavity in adult being 
filhd inelastic. 

. y’lt is well recognized that the -symptom-corn- 
plex may consist of general signs of intracranial 
hypertension, e.g. headache, papill oedema, 
vomiting, bradycardia and mental torpidity, or 
on the other hand it may express itself by signs 
of a gradually progressive.- local lesion alone, 
if the underlying process is a destructive one. 
It is however not well recognized that changes 
in the tension in the two intracranial chambers, 
namely the supra-tentorial and the sub-tentorial, 
may bring about the displacements of the brain 
tissue en masse or in parts. It is intended in 
this paper to emphasize the importance of such 
displacements of cerebral and cerebellar tissue. 

Increase in intracranial pressure may be 
generalized, affecting both the supra- and infra- 
tentorial compartments, or it may be confined 
to either compartment and even to the 
right or the left half of one compart- 
ment. A deviation of the falx cerebri from its 
medial position, or a depression or raising of 
the tentorial diaphragm may be caused. As 
Rowbotham states : ‘ During some phase in the 
rise of supra-tentorial pressure, a process of 
brain tissue from the under and inner surface 
of the temporal lobe (uncus) herniates through 
the opening of the tentorium. The midbrain is 
displaced and compressed against the opposite 
free edge of the tentorium. The compression 
may be unilateral but is frequently bilateral 
between two herniated processes. Conduction 
of impulses from the cerebrum is impaired, and 
the neural mechanisms below the compression 
are released from the control of the higher 
centres. 

‘ A similar herniation of the lower poles of the 
cerebellum may occur into the foramen mag- 
num along with caudal shift of the medulla, 
produced by a depression of the tentorium pro- 
duced by a uniform increase in supra-tentorial 
pressure. Here the compression occurs about 
the level of the pons and the medulla. In the 
case of cerebral herniation, a primitive postural 
state known as decerebrate rigidity develops, 
which is well known from animal experiments, 
and follows transection of the brain stem just 
below the red nucleus. The muscles of the 
limbs go into a 'state of extreme hypertonus 
usually in a position of extension but occasion- 
a ly m flexion. If, on the other, hand, the 

nUC e l' S ? r its desce nding axons in the 
\ e-tibulospmal _ tract are compressed, the 

cklity ngldlty is re P lace d by spinal flac- 

, are ?iyen reports of two cases, one of 

decerebrate rigidity and the other of decere 
brate flaccidity. In the former, a spontaneous 
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subcortical hsemorrhage caused herniation of 
the uncus into the tentorial hiatus. The decere- 
brate flaccidity was caused by pressure of the 
cerebellar herniation on the upper part of the 
pons brought about by an internal hydro- 
cephalus. An exact interpretation of signs^ijL 
both cases could not be made, becau§a<f ar^fi 
absolute lack of localizing signs ; in thex V* 
case, although a raised intracranial tensioxi^./9i 
apparent, flaccidity of the musculature could 
not be explained till the post mortem revealed 
the cerebellar * corking \ 

(1) A case of spontaneous subcortical 
haemorrhage with decerebrate rigidity 

A sweeper, aged 20 years, admitted on 24th April, 
1943, for the treatment of pain in the right side of the 
neck and chest of eight days' duration, and inability 
to swallow both fluids and solids, due to a feeling 
o L obstruction in the gullet. 

The patient stated that he had carried a bundle of 
clothes about 10 days before; 2 days later he felt the 
pain in the neck, about the middle of the right 
sternomastoid muscle. The pain gradually increased 
in intensity and extended to the greater part of the 
neck, right shoulder and chest. 

There was no history of dog bite or any open wound 
before the onset of the complaint. The patient had 
not taken any food other than the ration food of the 
hospital. 

Examination revealed a rigid spasm of all the 
muscles of the neck and body. The jaw muscles, 
masseters and temporals were firmly contracted, though 
the mouth could be opened almost completely. The 
neck muscles were very tense on both sides but he 
could move the neck from side to side, though flexion 
was difficult 'and painful. Respiration was shallow, the 
chest and abdominal muscles being tense, with the 
pectorals, latissimi, and recti abdominis all standing 
out in contraction. There was no obvious spasm of 
the muscles of the upper and lower extremities. 

The patient was in obvious distress and pain, but 
lying quietly and in one position, and sweating 
profusely. Attempts at examination caused further 
spasms of the pectorals and the abdominal muscles, 
but no opisthotonus. 

The tongue was easily protruded; no apparent spasm; 
moist and clean. Pharynx soft, palate moves freely, no 
congestion of membrane. Eyes — all movements un- 
impaired ; ' pupils equal and reacting _ to . light ^ and 
convergence; no congestion or coloration in conjunc- 
tivse. Heart not enlarged; no murmurs; rate slightly 
accelerated. Pulse of normal volume and tension. 
Lungs equally resonant on both sides; breath sounds 
vesicular and without accompaniments. Abdomen— a 
board-like rigidity of muscles; liver and spleen not 
palpable; abdominal reflexes not elicited; tendon jerks 
— all slightly brisk; plantar reflex— flexor. 

No sensory changes except that any painful stimulus 
caused a spasm of all muscles of the body. 


Progress and treatment 

24th April, 1943. 10 a.m. Lumbar puncture was 
attempted without success. On placing the patient in 
a lateral position, he assumed on opisthotomc position, 
with head well extended, suggesting a basal meningitis. 
Treatment with sulphapyridine and intravenous glucose 

saline was instituted. _ . , . , ,, 

The rate of flow of intravenous fluid, in spite of the 
clamp not being used was verK slow indicating spasm 
of the deeper musculature of the body. Later that 
day there was increasing spasm of the lower extremities 
in extension, and that of the right limb was noticed 
to be more marked than the left. Calcium lactate 
injections were given with no improvement. 


protl “ ““‘“S' 

The veins of the neck were now becoming prominent, 

from 84 V tn bl l9n PU Sat, ° ? 7 s The heart rate 

horn 84 to 120 per minute. The pulse still bounding. 

At 8 p.m. the patient complained of difficulty in 
passing urine. The bladder was found distended; and 
oz. ot urine extracted by catheterization. 

Next day the patient was apparently in the same 
condition, still virtually as stiff as a Jog. On turning 
on to ins side, he moved en masse , sweating profusely. 

T/P e i02yi20 ^ ° f temperature ^ the afternoon 

Lumbar puncture was done under morphia, and 
20 c.cm. of cerebrospinal fluid were removed. No 
increase in tension, and no microscopic or chemical 
abnormality was found. The patient was passing urine 
normally but as he was not able to eat any food 
it was decided to give a large dose of paraldehyde 
per rectum to secure some relaxation. 

In the evening the patient suddenly had hiccup, 
the spasm of the diaphragm being very apparent in 
the sudden bulge of the abdomen, with retraction of 
lower costal area and the epiglottic sound. This was 
immediately followed by the regurgitation of about 
2 oz. of ‘ coffee-ground ' fluid from the stomach. 

The patient began having tonic spasms in which his 
back arched backwards, the elbows were pressed against 
the side, the knees extending completely and the feet 
going into the equino-varus position, the teeth tightly 
clenched and facial muscles also in spasm. But there 
was no spasm of* the hands and forearms, though the 
elbows were every time flexed. During these spasms 
a good deal of saliva collected in the mouth and was 
later spat out forcibly. Antitetanic serum, 160,000 units 
intravenously and 40,000 units intramuscularly were 
given. 

The spasms persisted right through the night, though 
under the effect of morphia the patient had fairly 
good sleep. There was no relaxation of the muscles. 

On the third day he spat out about 4 tea spoonfuls 
of blood-stained purulent material, the source of which 
could not be detected. Under the microscope the 
material proved to be pure blood and mucus. 

T/P 100°/84. No improvement in general condition. 

That night, on completion of a glucose saline infusion, 
the patient went into a very severe spasm involving the 1 
glottis^and for the first time the hands. The face 
became blue and cyanosed, the neck veins standing 
out prominently, eyes bulging, with comese gradually 
becoming lustreless, and the cardiac impulse becoming 
more and more diffuse. Just when death seemed 
imminent, the spasm relaxed and gradually an 
increasing amount of air entered the chest. - There 
■were, however, repeated complete but * short spasms 
every 15-20 seconds for the next 5 minutes. Slight" 
spasms persisted, causing great distress to patient. * ’ 

The next day, the eye specialist reported — pupils 
normal; muscles moved normally; media clear; -fundi 
normal. 

Anaesthetics were given intravenously in the evening 
which produced an almost complete relaxation of ail 
muscles and the patient had a fairly restful night, but 
as its effect began passing away the spasms returned 


again. 

The next day the patient was drowsy, but- the 
general condition further deteriorated. T/P 102°/120. 
Pulse low in volume and tension. Spasm of muscles 
persistent. Speech and circulation began - to be 
affected; pain in the area of the glottis. The general 
condition deteriorated further next day, the pulse became 
rapid and weak and the patient died in the night. 

Post-mortem report . — (Only abnormal findings.) 

1. Bilateral hsematomas in rectus abdominis muscles. 

2. A well-localized subcortical haemorrhage, sausage- 
shaped in the left frontal lobe, running antero- 
posteriorly, A small leakage point present, from which 
hsemorrhage extended into the subpial space overman 
area about 2 inches square in the fronto-parietal region. 
Slight herniation of the inferior and medial surface of 
the ' both temporal lobes into the tentorial hiatus. 
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Commentary 

The features of this case strongly suggested 
tetanus, and throughout the duration of the 
disease, this malady remained uppermost m 
one’s mind ; but clinically the case did not look 
like one of tetanus. # . 

The short incubation period, the absence ox 
an open wound at any time, and the ability to 
open the jaw almost completely throughout, 
were against such a diagnosis. When the patient 
spat out semi-purulent blood-stained material, 
it was thought that a deep-seated abscess har- 
bouring the tetanus bacillus might have burst 
into the pharynx, but microscopic examination 
disallowed such supposition. The administra- 
tion of antitetanic serum brought about no 
improvement in the patient. 

Clinically, tetany was excluded by the fact 
that rigidity was generalized and persistent, 
and did" not consist of cramps of any particular 
group of muscles. Even after a prolonged 
spasm enough to produce an acidosis, there was 
no relaxation of the muscles. The classical 
signs, namely Chvostek’s and Trousseau’s, were 
not elicited and there was no response to intra- 
venous administration of calcium with or with- 
out parathyroid. 

The fact that there was no history of dog- 
bite and the patient had already survived for 
eight days ; entirely ruled out the possibility of 
hydrophobia. 

Strychnine poisoning too was excluded for 
obvious reasons. 

A unilateral subcortical haemorrhage (as re- 
vealed by post mortem) later bursting through 
and spreading on the surface of the brain can 
explain the bilateral clinical picture only by 
the supposition that the rise of intracranial ten- 
sion in the upper chamber of the skull, brought 
about by the haemorrhage, led to the develop- 
ment of a tentorial pressure' cone causing 
decerebrate rigidity. 

It is surprising that pressure on the third 
nerve which usually is a complication of tento- 
rial pressure did not occur in this case. 

(2) A case of internal hydrocephalus 
A driver, aged 30 years, was admitted on 17th 
February, 1945, with the following complaints : 
ii) diavrhcea and vomiting of 24 hours’ duration, 
(n) headache and backache of one month’s 
duration. The disease started with a feeling of 
giddiness, a rigor and pain in the abdomen ; he 
had vomited twice and passed four motions. 

The patient was slightly collapsed ; hands 
nn'I were cold to touch ; rectal temperature 
98.6 F., pulse 76 with diminished tension. He 
showed improvement with intravenous saline 
and sulphaguanidine. 

Thirteen days later, the patient got up during 
he night to defecate, felt giddy and fell down ; 
m complained of severe pain in the back of 
nf° ,i ni i C weak. There was no stiffness 
\ t '\ e and no physical signs. A week 

uter he had an attack of hiccup for about 10 


hours and so was = sent up ior neurological 

eX *History . — The patient stated that for about 
U months he had been experiencing attacks of 
weakness of the left lower limb which usually 
accompanied a headache of bitemporal type. 
Both these lasted 2 to 3 horns and occurred 
4 to 5 times a day. Each time the weakness 
occurred, the patient experienced difficulty m 
using his leg to press the clutch of his car. A 
fortnight later there was weakness of the left arm 
as well, which gradually extended to the right 
limbs. Two months ago while on guard duty 
he felt pain in the back of the neck, which lias 
persisted ; for the past fortnight he has been 
noticing numbness and tingling in both extre- 

mities. . . 

The patient was fully conscious and intelli- 
gent ; there was pigmentation on the dorsum of 
the hands ; no rigidity _ of neck ; _ but venous 
pulsation in external jugular veins present. 
The heart was slightly dilated, sounds feeble, 
and rate 48. The function of the cranial 
nerves was normal except for a sharp nystag- 
mus to the left and slow to the right. 

Sensory system . — Pain and touch sensations 
impaired in patches over the lower extremity 
but fine touch sensation was intact, as also 
were all the deep senses, e.g. joint sense,, deep 
pressure, movement, etc.; slight tenderness of 
the calves. . 

M otor system . — Paresis of' all the four limbs, 
more in the left limbs and most in the left 
lower limb, accompanied by a very marked 
flaccidity in proportion to the weakness, appa- 
rently of the lower motor neurone type but 
without wasting or fibrillation. 

There was slight inco-ordination of the left 
upper limb in the finger to nose test. 

Reflexes . — Pupils equal, regular, reacting to 
light, convergence. Abdominal reflexes lost in 
all quadrants. Plantar reflexes flexor on both 
sides. Tendon jerks slightly more brisk on the 
right than on the left, both in upper and lower 
extremities. Ankle clonus present on both sides, 
more sustained on the left. 

Gait staggering with a slight tendency to fall 
to the left. Fundus normal. 

Lumbar puncture showed fluid under low 
pressure ; only 2 c.cm. were obtained. 

Five days later the analgesia spread all over 
the body except in the central facial region • 
the left upper limb was almost completely para- 
lysed; there was paresis of all limbs with 
marked hypotonicity of the muscles The 
patient was unable even to sit up, but peculiarly 
there was no wasting of any muscles. The 
plantar reflexes were still flexor ; there was 
"°me stiffness of the neck, and for the first, time 
some rigidity was felt at the elbow towards the 
end of passive extension on the left. 

A week later the patient complained of m- 
tense, throbbing, bitemporal headache and lo«s 
of sleep but was inclined to be drowsy Para! 
lysis and atom city increased in all regions? 
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With the hope that it may be beneficial as 
well as diagnostic, a cisternal puncture was 
done ; there was no drainage of fluid spon- 
taneously or by suction. Soon after, the 
patient showed signs of rapidly developing 
central respiratory failure, became gradually 
cyanosed and unconscious, and died. 

Post mortem . — The meninges appeared nor- 
mal. On lifting the brain off the base of the 
skull, the posterior perforated space was greatly 
enlarged and the cerebrospinal fluid flowed out 
of it like a fountain. The inferior pole of the 
left cerebellum, and a very small part of that 
of the right, were herniated into the foramen 
magnum. The roof of the 4th ventricle was 
adherent to the inferior surface of the herni- 
ated cerebellum, and the foramina of Luschka 
and Magendie could not be defined. All the 
four ventricles, the foramen of Munro and the 
aqueduct of Sylvius were widely dilated and 
full of clear fluid. There was no collapse of 
the cavities on drainage. The picture was one 
of internal hydrocephalus caused by a plastic 
meningitis occurring about the roof of the 4th 
ventricle obliterating the foramina of Luschka 
and Magendie, and of herniation of the cere- 
bellum due to increased intracranial tension. 


THE STOOLS IN CLINICAL SPRUE 

By D. A. K. BLACK, m.d. (St. And.), m . u . c . v . 

MAJOR, H.A.M.C. 

and 

P. FOURMAN, m.d. (Lond.), m.r.c.p. 

CAPTAIN, B.A.M.C. 

( From the Sprue Investigation Unit, Central Military 
Pathology Laboratory, India Command ) 

The sprue syndrome is by no means a 
well-defined one, and shows many points of 
similarity to that seen in the chronic cases of 
dysentery and in multiple vitamin-B deficiency 
syndromes such as pellagra. The chief point 
of differentiation has been what is known as the 
sprue stool, characterized as pale, bulky, frothy, 
offensive, and of high fat content. The diagnostic 
usefulness of these criteria obviously depends on 
the constancy with which they occur in the 
sprue syndrome ; and one of them, the 1 fattiness ’ 
of the stool, can be scientifically applied only 
when fats can actually be estimated. The 
purpose of this investigation was to determine 
the incidence of ‘ characteristic ’ stools in sprue 
patients; and, from a practical point of view, to 
discover whether some simple procedure, such as 
microscopic examination of the stool, could take 
the place of chemical examination, which needs 
laboratory facilities not universally available in 
the tropics. 

Material and methods.— A. consecutive series 
of 150 stools sent to this laboratory for fat 
analysis has been examined. Over 90 per cent 
of these were from patients evacuated to the 
base -as ‘ sprue ’, while the remainder were from 
patients with clinical features strongly suggestive 


of sprue. The patients were kept on a ‘sprue 
IV ’ diet, containing 70 gm. of fat, for three days 
before stool specimens were taken. The naked- 
eye appearance of the stools was noted, and a 
specimen examined microscopically . for fatty- 
acid crystals, fat globules, and soap plaques. 
Total fat and split fat were estimated after acid 
hydrolysis and ether extraction of the dried 
stool in a Stokes’ tube. 

Results . — The figures for the analysis of 
individual stools are available for inspection in 
this laboratory. For brief presentation, the 
stools have been grouped in table. I, which 
gives the number of stools with a fat content of 
less than 20 per cent, 20 to 30 per cent, “30 to 
40 per cent, and over 40 per cent' respectively. 
Only 28 stools out of 150' have a fat' content of 
less than 20 per cent, even though' the fat 
content of the diet was low. ' 

Table I also shows the number of stools in 
each group which were pale. Since it is often 
paleness of the stools which leads to sprue 
being suspected, it becomes important to 
determine the relationship between fat content 
and pallor. For the relevant figures in table I, 
the value of x z is 24.4, and the value of P less 
than 0.01 ; in other words, there is less than one 
chance in a hundred that the relationship 
observed between stool pallor and fat content 
is merely fortuitous. The relation between 
stool colour and fat content may be more easily 
seen from table II, which shows the incidence' 
of paleness in stools of normal and abnormal 
fat content, taking 25 per cent as a commonly 
accepted upper limit of normal faecal fats. 
While 88 per cent of pale stools in this series 
have a total fat content of more than 25 per 
cent, the presence of pigment by no means 
excludes steatorrhcea, for 50 per cent of the 
abnormal stools were pigmented. The diagnosis 
of steatorrhcea cannot be made to await the 
appearance of typical pale stools. It is well 
recognized that paleness in a stool does not 
imply the absence of bile pigment, for it may 
be present in a reduced colourless form (Man- 
son-Bahr, 1943) ; when the pale stools are 
treated with acid-alcoliol for an hour or two, 
the alcoholic extract is well coloured. This is 
not the whole story, however, for in steatorrhcea 
the bulk of the twenty-four hour stool is much 
increased, and dilution of pigment contributes 
to the pallor. 

Stool pallor and fat content are associated, 
but the figures also show that they are not com- 
pletely dependent variables; for example, 38 per 
cent of the stools containing more than 40 per 
cent of total fat were pigmented. 

Microscopical examination. — Fatty-acid crys- 
tals were seen in 55 of the 150 stools; while 
globules of neutral fat were seen in only three 
stools, and soap plaques in seven. . The infre- 
quent occurrence of fat globules in sprue as 
opposed to pancreatic steatorrhcea is worth 
stressing, in view of the fact that textbook illus- 
trations of the microscopical appearance of. 
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sprue stools generally include fat globules; but 
in the uncommon episodes of acute diarrhoea, fat 
globules may be seen in consequence of defective 
splitting due to intestinal hurry. Since fatty- 
acid crystals were by far the commonest micro- 
scopic abnormality, table III has been con- 
structed to show the relation between the finding 
of fatty-acid crystals and the amount of fatty 
acids as determined by analysis. The value of 
X 2 is 11.1 and of P 0.01, showing a signific- 
ant association, crystals being seen more often 
as the fatty acid content of the stools increases. 
Table IV is a simpler expression of this relation- 
ship. . Again, the absence of crystals cannot be 
taken- as evidence that the stool is not a fatty 
one, .for 61 stools out of 109 stools with a fatty 
acid content of over 20 per cent showed no 
crystals. 

Discussion . — It is apparent that while steator- 
rhcea is found in the great majority even of 
isolated stool specimens from cases of clinical 


sprue, it can only be detected with certainty in 
all cases by chemical examination.. Out of 102 
stools in which chemical examination showed a 
fat content of over 25 per cent, only 51 were 
definitely pale, and in only 46 were fatty acid 
crystals detected. Even . taking both these 
criteria into account, only 68 of the 102 stools 
would have been suspected of being fatty with- 
out chemical examination. While pallor of the 
stool or the finding by microscopy of fatty-acid 
crystals is very, suggestive of steatorrhcea, the 
absence of either or both of these characters 
cannot be taken to indicate the absence of 
steatorrhoea. Such a statement as this ‘The 
estimation of neutral fat, fatty acids, and soaps 
by laborious laboratory methods is not necessary. 
The presence of excessive fat in the stools can be 
recognized by microscopical examination alone ’ 
(Cook, 1944) must certainly lead to error. 

Summary . — Chemical analysis for total and 
split fat has been carried out on 150 consecutive 


Table I 


Total fat content (percentage of dry “weight) , . 

Less than 20 

20-30 | 

i 

j 30-40 

Number of stools 

28 

! 38 

48 

Number of pale stools . . . . . . j 

I 5 

8 

, 20 

Number of pigmented stools . . . . 

| 23 

! 30 1 

1 28 

Percentage of stools which are pigmented 

| 82 

79 

• 1 

58 


Table II 


Over 40 


36 

26 

10 

38 


Total 


150 

59 

91 

61 


I 

Total fat content (percentage of dry weight) .. \ Less than 25 

1 

More than 25 

Total 

Number of pale stools . , . „ . . ‘ § 

Number of pigmented stools . # . . . ’ i 40 

Total .. . . .. .. 48 

51 

51 

102 

59 

91 

150 


Table III 

Numbers of stools grouped according to fatty-acid content; relation of fatty-acid content to 
ilw finding of fatty-acid crystals microscopically 


Fatty-acid content (percentage of diy weight) .. j Less than 2 0 

20-30 

30-40 

Over 40 

Total 

Number of stools .. . 41 

Number of stools without crystals 

Number of stools with crystals ” 5 

Perceatage of stools with crystals " J 

44 

28 | 

16 j 

36 1 

' 

44 

23 

21 

48 

21 

; 10 

1 11 

53 

150 

95 

55 

37 
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stools sent for fat analysis from patients with 
active, convalescent, or suspected sprue. Two- 
thirds of the stools examined had over 25 per 
cent of fat; pallor of the stool and the presence 
of fatty-acid crystals were commoner in stools 
of high fat content, but 34 out of 102 stools with 
increased fat showed neither pallor nor fatty- 
acid crystals. Chemical analysis is therefore 
needed to determine with certainty whether a 
stool contains an excess of fat. 

t Y e % re indebted to tb e Director of Medical Services, 
India Command, for permission to publish this paper: 
and to Colonel R. N. Phase, A.M.S., for his interest 
m the work. 
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lies behind the terminal part of the ileum, with 
its tip. directed towards the spleen, was the one 
met with in the majority of people, a view also 
shared by some modern authorities (Massie 
1944). Walcelcy (1933) however held the 
contrary view, maintaining that the splenic 
position was the least common. 

In table I are set out the results of analysis 
of a study of 591 appendices in Indians. Of 
these, 405 were seen at operation in cases of 
appendicitis in the Mayo and Sir Ganga Ram 
Hospitals, Lahore, and the rest (186) in the dead 
bodies used for dissection purposes in the 
dissection halls of the King Edward Medical 
College, Lahore, and the Dow Medical College, 
Hyderabad, Sind. The proportion of each of 
the various positions of the appendix are given 
in table II and compared with published results 
(Wakeley, 1933) . 


THE POSITION OF THE VERMIFORM 
APPENDIX 

By M. A. SHAH, m.s. 
and 

MUBARIKA SHAH, m.d., b.s: 

( From the Department of Anatomy, Dow Medical 
College, Hyderabad, Bind ) 

The vermiform appendix is notorious for the 
inconstancy of its position. With its base 
attached to the ctecum, it may occupy almost 
any position, like the hands of a clock, both in 
the sagittal and the coronal planes relative to 
the caecum. This variability of its position is 
easily explained on the basis of an unequal 
development of the different parts of the original 
infantile caecum. The appendix is first recog- 
nized when the proximal part of the caecum 
grows out of all proportion to the distal end, 
which consequently retains its undeveloped form 
and lumen. At this stage the appendix must 
necessarily be attached to the lower end of the 
caecum, in about its middle. The left half of 
the caecum ceases to grow, or grows very little, 
while the right half grows enormously; this is 
the asymmetrical shape of the caecum in the 
adult. The appendix which was, previous to 
this change, attached below at the junction of 
the right and the left halves of the caecum, now 
appears to be attached to the left of the caecum, 
because this junction has shifted to the left. 
Next, due to the rapid growth of the anterior 
wall ' of the caecum as compared with the 
posterior, the appendix may be pushed gradually 
backwards behind the terminal ileum and 
caecum (Wakeley, 1933). Thus, on the acce- 
lerated or retarded growth of the avails of the 
original caecum depends the ultimate position 
of the appendix in the adult. 

The various positions of the appendix were 
described by Treves (quoted by McGregor 
1943) by likening the appendix to the hand 
of a clock. Treves (Wakeley, 1933) thought 
that the splenic position in which the appendix 


Table I 


Position 

591 APPENDICES IN 

Indians 

Operation 

cases 

Cadavers 

Total 

Anterior ileal . . 
Splenic 

Pelvic 

Stibciceal 
Retrocacoal and 
rot rocolic. 

57 (14.1%) 
52 (12.8%) 
33 (8.2%) 

15 (3.7%) 
248 (01.2%) 

12 (0.5%) 
40 (21.5%) 
65 (34.9%) 

13 (7.0%) 
56 (30.1%) 

69 (11.7%) 
92 (15.6%) 
98 (16.6%) 
28 (4.7%) 
304 (51.4%) 

Total . . 

405 (100%) 

186 (100%) 

591 (100%) 


Table II 


! PkRCENTAOB OCCURRENCE OF VAIUOUS POSITIONS 

| OF appendices 


Author j. 




Pelvic 

Sub- 
caeca 1 

, Retrocecal 
, plus 

’ retrocolic 

Wakeley 1.0 0.40 

31.01 

2.26 

65.28 

(1933). 

Present 

authors 

(1945). 

| 11.7 15.6 

j 

16.6 

4.7 

51.4 




\ 


A glance at these tables will show that the 
results of analysis in Indians are in substantial 
agreement with those obtained in Europeans. 
The commonest position is the retrocrecal. and 
retrocolic position (51.43 per cent), that is in 
the extremely developed type of csecum where 
its anterior wall has developed so much more 
than the posterior as to have pushed the 
appendix behind the terminal ileum and behind 
the ciecum or the lower part of the ascending 
colon. Next in frequency in* both Europeans 
(31.01 per cent) and Indians (16.58 per cent) 
is the pelvic type,- where the appendix hangs 
over the pelvic brim or lies over the psoas 
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muscle. The splenic position does not appear 
to be so rare in Indians (15.56 per cent) as it 
is in Europeans (0.4 per cent). The anterior 
ileal position (11.67 per cent) and the subcsecal 
position (where the appendix lies below the 
eseeum, 4.73 per cent), make up the total. 

Summary 

A report is presented of 591 cases in which the 
position of the vermiform appendix was noted. 
Analysis of these cases confirms the view, that 
the most common position of the appendix, in 
the adult, is the retrocecal and retrocolic. The 
splenic position does not appear to be as rare in 
Indians as in Europeans. 
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non-toxic drug in the treatment of kala-azar 

and sleeping sickness. , 

A consignment of phenamidme was received 
in February 1944, and .the immediate results ot 
treatment of the first 16 cases were published 
by the writer in October (Sen Gupta, 1944). 
During that year, 30 cases in all were treated 
with phenamidme. The complete results of this 
therapeutic trial are presented in this paper. 
The immediate results of treatment, and also the 
results of follow up of the cases six months 
after they had been discharged as clinically 
cured, are discussed in this paper. 

All the patients of this group, except two, 
were admitted into the hospital of the Calcutta 
School of Tropical Medicine. These _ two 
patients were treated at the kala-azar clinic of 
the school. Twenty-six of the patients were 
Indians, three Anglo-Indians, and one Chinese 
(the disease being acquired in Calcutta). The 
age distribution was as follows : 

Between 1 and 10 years 

„ 11 „ 20 „ 

„ 21 „ 30 „ 

„ 31 „ 40 „ 

.. 41 ,, 50 „ 


8 cases 
8 „ 
12 „ 

1 case 

1 


Total 


30 cases 


The duration of illness varied from less than 
one month to 2 years. In 11 of the cases the 
duration was 2 months or less. 

Twenty-eight of these patients were cases of 
ordinary untreated kala-azar and 2 were anti- 
mony resistant (‘ resistant ’) cases. 


4 : 4' DIAM1DINO-DIPHENYL-ETHER 
IN THE TREATMENT OF 
INDIAN KALA-AZAR 

By P. C. SEN GUPTA, ju. (Cal.) 
Ofjicer-in-Charge, Kala-azar Research Department, 

Calcutta School oj Tropical Medicine 

4 : 4' diamidino-diphenyl-etlier (phenamidine, 
M&B 736) is one of the series of aromatic 
diamidine compounds synthesized by A. J. Ewins. 
It was found to possess a marked curative action 
on Babesia cam's infection by Lourie andYorke 
(1939). Adler and Tchernomoretz (1942) tested 
the therapeutic activity of this drug in the 
treatment of infection by L. donovani in Syrian 
hamsters. They found that repeated injections 
of this drug in 10 mg. per kilo body weight 
doses did not control a mild infection in Syrian 
hamsters. Larger doses were not tolerated by 
these experimental animals. Wien (1943) 
studied the pharmacological action of this 
drug and found that phenamidine was the least 
toxic of the four diamidines — phenamidine 
stilbamidine, propamidine and pentamidine; but 
the differences were not great. The least toxic 
had the least effect on blood pressure and the 
intestines. The metabolic changes produced by 
this drug were studied by Wien et al. (1943), 
Also the drug has been reported to be no more 
toxic on prolonged administration than penta- 
midine which has been found to be' a relatively 


Diagnosis 

The diagnosis in all cases was made on clinical 
grounds, confirmed by the aldehyde test and/or 
the complement fixation test with an antigen 
prepared according to the method of Witebsky, 
Klingenstein and Kuhn from the so-called 
leprosy bacillus of Kedrowsky (Sen Gupta, 
1944a). Except in one obvious kala-azar case 
whose serum gave a strongly positive aldehyde 
reaction, Leishmania donovani was • demons- 
trated in every case by sternal or splenic punc- 
ture. The aldehyde test was positive (-j — 
d — h or +) in 14 cases, (-f) in 3, ± in 4 and 
negative in 7 cases. The complement fixation 
test was done in 29 cases ; it was ‘ strongly posi- 
tive’ in 7, ‘positive’ in 21 and the serum was 
anti-complementary in 1. 

Blood 'picture before treatment 

A _ blood count . was done in all cases on 
admission and ^ at least once before discharge 
from the hospital, except in the one case of 
death. The mean value of haemoglobin con-' 
tent was 8.1 =fc 1.8 gm. per 100 c.cm. of blood, 
and the leucocyte count showed a mean of 2.96 
— 1.74 thousand per c.mm. 


Treatment 

The specific treatment with phenamidine was 
usually commenced after ■ the usual hcematol- 
ogical and parasitological investigations had 
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been completed. No accessory treatment 
beyond ingestion of glucose and alkalies was 
adopted. The complications that arose were 
treated symptomatically. The patients were 
usually on a full, diet except when there was 
severe diarrhoea, dysentery, or high fever. 
Helminthic infection, if present, was treated well 
after the completion of treatment for kala-azar. 
Two cases showed malarial infection before the 
co-existing leishmaniasis was diagnosed, and 
these patients had anti-malarial treatment 
before the treatment for kala-azar. One of 
these cases has already been reported (Sen 
Gupta, 1944b). The treatment for anaemia by 
haematinics was postponed till after the treat- 
ment for kala-azar. 


Route, routine and dosage 

The drug was administered intravenously in 
all cases. Freshly prepared 1 per cent solution 
in sterile distilled water was used. The injec- 
tions were given daily in almost all cases. The 
dosage scheme was more or less the same as 
in case of other diamidine compounds. The 
initial dose for an adult case of ‘ ordinary ’ kala- 
azar was 25 mg., and by increasing the dose 
daily by 25 mg., a maximum of 1 mg. per 
pound of body weight was reached in three or 
four stages, and this dose was continued till 10 
injections were given. In children the initial 
dose was smaller, 10 to 15 mg., and the increase 
was by 10 to 15 mg. till the maximum of 1 
mg. per pound of body weight was reached. 

It was soon found out that one course of ten 
injections was not enough to produce a clinical 
cure. It was then decided to repeat the course 
of injections after an interval of ten days. 
Thus an average ‘ ordinary ’ case received two 
courses of 10 daily injections each with ten days’ 
interval between the courses, the whole course 
taking a month. If within a fortnight of the 
completion of the second course of injections 
the patient did not show evidence of clinical 
cure, a third course of ten injections was given. 
In one ‘ resistant ’ case two courses of . 15 daily 
injections with ten days’ interval were given, and 
in the other the usual course for ordinary cases. 

Though the scheme of injections was more or 
less uniform, the total dose of the drug given 
in each case varied widely. For the ordinary 
cases, excluding two cases, who did not complete 
the course of injections and one who died after 
receiving a few injections, and the ‘ resistant ’ 
cases, the mean total dose works, out to 
be 1.73 gm. with a standard deviation of 
-h 0.477 gm. and the mean total dose per 100 
pound body weight 1.854 dr 0.396 gm. 


Reactions 

The injections did not produce any marked 
nmediate reactions except slight flushing and 
urning sensation over the face and the trunk m 
few cases. These were very much milder than 
hose encountered with other diamidmes. 


No toxic sequel like ‘ diamidino-stilbene 
neuropathy 1 was encountered within six months 
of completion of treatment; no case developed 
peripheral neuritis as reported after prop- 
amidine. 

A small number of patients complained of 
slight discomfort over the liver region during the 
course of injections ; this symptom subsided 
without any treatment except ingestion of glu- 
cose, and did not lead to any other complication. 
One child developed toxic jaundice after 30 in- 
jections of the drug ; this cleared rapidly under 
sj^mptomatic treatment. The epistaxis occurring 
in one case could not be ascribed to tins drug, as 
this complication is not uncommon in kala-azar 
untreated, or during treatment with pentavalent 
antimonials. 


Residts of treatment 

Fever. — As with other diamidines, the fever 
usually came down to normal within a few days 
of the completion of the first course of injections. 
In a few cases the temperature came down to 
normal within a week of commencement of 
treatment. 

In one case the patient developed malarial 
fever during the course of injections of phena- 
midine. It therefore seems unlikely that this 
drug has any anti-malarial action. 

Spleeii. — The spleen did not show an}^ signs 
of reduction in size during the first course of 
injections, but about the beginning of the second 
course some degree of reduction was appreciable. 
In the cases that responded to treatment, the 
spleen showed a well-marked reduction in size 
within a fortnight of completion of the second 
course of injections, and an enlargement up to 
4 inches usually disappeared. From the follow- 
ing table showing an analysis of the size of 
the spleen before and after treatment, it will be 
evident that except in the three cases who failed 
to respond to treatment, in most cases the 
splenic enlargement was almost entirely relieved. 


Size of the spleen before and after treatment 


Degree of enlarge- 
ment, inches below 
tip of 9th rib 

Number of cases 
before treatment 

Number of cases 
after treatment 

0 

0 

9 

0 to 1 

3 

13 

1 to 2 

8 

2 ' 

2 to 3 

7 . 

0 

3 to 4 

3 

1 

4 to 5 

3 

1 

5 to 0 

2 

0 

Over 6 

2 

1 


28 

27 


There was progressive improvement of the 
general condition during and after the course of* 
specific treatment of the patients- who did not- 
develop • any serious complications, such as* 
dysentery or pneumonia. Any oedema that was 
present subsided before the completion of the 
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first course of treatment, and after that the 
patients generally put on weight. 

Weight 

Increase by 7 lb. or less '• • H cases 

,, between 7 lb. and 14 lb. . . 12 „ 

„ „ 14 lb. and 21 lb. . . 2 „ 

Weight remained the same •• 2 „ 


not respond to the symptomatic treatment that 
was adopted, and died suddenly a week after 
admission. No post-mortem examination was 
allowed. It seems likely that the patient had 
a cancrum-like process involving the larynx and 
the upper respiratory tract. 

Immediate clinical cures 


Total .. 27 cases 
Blood picture 

There was usually very little improvement of 
the hemoglobin and leucocyte count within a 
fortnight of commencement of the first course 
of injections. About a fortnight after the com- 
pletion of the second course of injections the 
blood count showed well-marked improvement 
in all the cases that responded to treatment. 
The mean haemoglobin per 100 c.cm. of blood 
after treatment was 11.5 ± 2.1 gm. and the mean 
leucocyte count was 7.05 — 2.75 thousand per 
c.mm— both showing well-marked improvement 
over the initial values. • 

Failures 

In three cases (out of 30) phenamidine failed 
to produce a clinical cure. Two of these cases 
were antimony resistant cases, and the third, a 
moribund case that ultimately made what may 
be called a ‘ resurrection ’ after a stay in the 
hospital of three months and a half, during half 
of which period she hovered between life and 
death. She ultimately recovered after a course 
of stilbamidine, repeated courses of hsematinics, 
and a blood transfusion. 

Of the two ‘resistant’ cases, one case (with 
patent interventricular septum and tuberculosis 
of the right lung) improved considerably with 
phenamidine but did not make a clinical 
recovery ; the fever came down to normal 
but the splenic enlargement and the blood 
picture did not show sufficient improvement and, 
even after two months, leishmania could be found 
in the spleen puncture smear. The patient was 
ultimately cured with three courses of injections 
of stilbamidine. This case has already been 
reported by Chakravarty (1945). 

The other ‘resistant’ case also became 
apyrexial after phenamidine, but no improve- 
. ment of blood count and splenic enlargement 
was apparent. She was later cured after a 
course of urea stibamine, followed by hema- 
tinics and treatment for latent malaria. 


Death 

One patient died. This was an Indian boy ■ 
thirteen. years of age who was- admitted in 
moribund state after only four months of illne 5 
He was extremely emaciated, asthenic ai 
anaemic. There was complete loss of voie 
and signs of bronchitis over both lungs. Thn 
aj s aftei the commencement of treatmer 
the patient had haemoptysis and developi 
dysphagia in _ addition to aphonia, and tl 
general condition steadily grew worse He d 


Of the thirty patients treated, two did not 
complete the course of injections and were later 
treated with antimonials leading to clinical cure. 
The remainder, 28 cases, had one or more courses 
of 10 daily injections. Of these 28 cases, ; 24 
were discharged as clinically cured 2 1 patient 
died, and in 3 cases the drug failed to bring 
about a cure. These patients were subsequently 
treated with other drugs and discharged cured 
( vide supra). The immediate cure rate lies 
between 74 and 98 per cent, the mean being 86 
per cent. 

Final results 

The 24 patients who had been treated with 
phenamidine alone and discharged as clinically 
cured were followed up 6 months or more after 
the completion of their treatment. Three cases 
could not be traced, (two were * destitutes ’), five 
cases relapsed and were treated with anti- 
monials, and 16 cases were either seen to be 
in good health or replied stating that they were 
in good health, free from fever and enlargement 
of the spleen, and that they did not require any 
more specific treatment. These* 16 cases can 
be regarded as permanently cured for all 
practical purposes (c/. Napier, 1932). The 
permanent cure rate is 64 ± 19 per cent, i.e. 
it lies between 43 and 83 per cent. 

Of the 5 cases which relapsed, one had been 
discharged as clinically cured after only 10 
injections and he relapsed within 2 months 
of discharge from the hospital. The other cases 
however had full courses of treatment, but they 
relapsed within 2 to 4 months. 


Conclusions 


4 : 4' diamidino-diphenyl-ether has a fair 
degree of curative action on Indian kala-azar. 
On statistical consideration of the data of 
this obviously small series of cases, it can be 
concluded that both the immediate clinical cure 
rate and the final results are inferior to those 
obtained with the most effective pentavalent 
antimony compounds, or with diamidino- 
stilbene. 


V'” yuurses oi iu daily injections 
each_ separated by an interval of 10 days ar 
required to produce a clinical cure, the whol 
course requiring , a month (as with the ure 

®-! b p a n m n ^ e ,f roup , of . d ™S s , the injections bein 
given on alternate days). 

The compound can be used in the treatmen 
, s .? .®9t ed cases of kala-azar, particularly thos 
exhibiting intolerance to the antimonials am 

t on? «ueh P1Cated i with grave P uImon ary condi 
tions such as pulmonary tuberculosis. It is , 
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relatively non-toxic drug and does not produce 
any serious complication during the course of 
treatment or any sequela?. 
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PROTEIN HYDROLYSATE IN 
INFECTIVE HEPATITIS 

By R. VISWANATHAN, b.a., m.d., m.r.c.p. (Bond.), 
t.d.d. (Wales) 

LIEUTENANT-COLONEL, I.M ,S ./i.A.M ,C. 

That hydrolysed proteins could be safely 
given intravenously to protein-starved animals 
was first shown by Henrique and Andersen 
(1913). Elman and Lischer (1943) administered 
large amounts of amino-acids and peptides in- 
travenously to men without any ill effects. _ They 
were able thus to maintain nitrogen equilibrium 
in patients who could not take food by mouth. 
Bassett et al. (1944) report a study of a patient 
with gastro-jejuno-colic fistula, who was given 
solutions, of amino-acids intravenously and sub- 
cutaneously, without clinical disturbance and 
with satisfactory maintenance of nitrogen 
equilibrium. Krishnan and others (1944) sti- 
mulated by the famine conditions in Bengal in 
1943 prepared hydrolysed proteins for paren- 
teral administration in starvation cases. 

The method of preparation was explained and 
shown to me by Professor Krishnan at the 
Institute of Hygiene, Calcutta. The enzyme 
used for protein hydrolysis is papain which is 
supposed to contain both proteinase and poly- 
peptidase. Papain acts optimally at pH 5 to 7 
and at a temperature of 50°. Papain is pro- 
duced easily by collecting the latex of the unripe 
fruits of Carica papaya after scarifying the 
fruits while still on the tree. _ By mixing the 
latex with acetone and drying it repeatedly, an 
active preparation of papain in powder form can 
be obtained. Pork which is freed from all fat and 
bones is minced to a fine consistency. 1/40 by 


}' rei gM of papain dissolved in water is added to 
it. The digestion is conducted at 50°C. for 
24 hours. The extent of digestion is then tested 
by determination of the formol titre, total solids 
and total nitrogen. The undigested proteins 
and metaproteins, which are usually small in 
amount and which are likely to produce ana- 
phylactic reactions, are removed by heat coagula- 
tion at pH 7. . ‘During the process' of 
preparation, bacterial contamination is avoided 
through the use of an aseptic technique and a 
preservative (toluol) . The final product is 
mixed with glucose and sodium chloride so as 
to give a mixture containing 5 per cent protein 
hydrolysate, 5 per cent glucose and 85 per cent 
sodium chloride. The mixture is then sterilized 
and tested before issue, biologically in the cat 
for toxicity, bacteriologically for sterility, and 
immunologically for allergic reaction.’ Krishnan 
emphasized that the potency and efficacy of the 
preparations depend chiefly on the freshness of 
the meat used, absolute sterility, and the removal 
of reaction-producing protein molecules by heat 
coagulation. 

Hydrolysis of protein by papain is not com- 
plete, so much so that the final product obtained 
is a mixture of polypeptide and amino-acids. It 
contains methionine as well, though not in such 
quantities as one finds in casein hydrolysate. 
Analysis of the mixture has shown that it con- 
tains also riboflavin, nicotinic acid and thiamin. 

Samples of protein hydrolysate were given to 
me by Professor Krishnan for trial in January 
1944, and later further supplies as were 
necessary. 

My experiences with protein hydrolysate are 
mostly in the treatment of infective hepatitis. 
It was the studies of Himsworth and Glynn 
(1944) on the role of protein deficiency in the 
genesis of hepatic disorder, and the experiences 
of Beattie and others with the use of casein 
digests in the treatment of carbon tetrachloride 
poisoning, that stimulated me to try protein 
hydrolysate in cases of infective hepatitis. 
Owing to the difficulty in procuring large sup- 
plies at any one time, the trials had to be spread 
over a period of 9 months. Each time a trial 
was made, however, proper controls were selected, 
with due consideration to the date of onset, the 
degree of jaundice and the severity of toxic 
symptoms. 

Fifty-four cases were studied for the purpose 
of assessing the value of protein hydrolysate; 
27 were treated with the protein digest, while 
the remaining formed controls. Fifteen cases 
were treated during the middle and later months 
of 1944, while ‘12 were treated in a batch during 
February and March of this year. All the 
samples that were supplied to us were prepared 
during the early months of 1944._ That might 
account for the better results obtained last year 
as compared to the results obtained in the. 12 
cases treated this year. Being a biological 
product it might have undergone deterioration 
by keeping. 
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Two hundred c.c. of protein hydrolysate with 
a pint of glucose saline, were given by intra- 
venous drip. In the first- 6 cases, 800 c.c. of 
the hydrolysate were given over a period of 
4 -days. ' In 7 cases, 600 c.c. were given and 
in the remaining only 400 c.c ; were given. In 
every case the number of days taken for the 
restoration of appetite, for the improvement of 
general condition, for the urine to become pig- 
ment free, for the conjunctiva to be free from 
icterus and for the liver to become normal m 
size were noted. In the majority of the cases, 
weekly estimation of icteric index and sedimenta- 
tion rate were also done. _ Table I shows the 
average for the whole series of 27 cases with 
their controls. Table II shows . the results in 
the last 12 cases contrasted with their con- 
trols. With the exception of the giving protein 


Table I 

Protein hydrolysate in infective hepatitis; first 
27 cases 


Since commencing 
treatment 


Appetite restored in 
General condition improved in 
Urine pigment free in 
Conjunctiva clear in 
Liver normal in . . 


t Average for 
treatment, 
days 

i ...... 

Average for 
controls, 
days 

2£ i 

85 

3.0 i 

7.5 

! i 

12i> 

10.1 

14.3 

10.4 | 

21.4 


Table II 

Protein hydrolysate in infective hepatitis ; 
last 12 cases 


Since commencing . 
treatment 


Appetite restored in 
General condition improved in 
Urine pigment free in 
Conjunctiva clear in 
Liver normal in .. 


’Average for 


Average for 


treatment, j 
days 

j 

I controls, 
days 

5.0 

9.0 

5.1 i 

8.0 

13.0 j 

i 135 

15.S ! 

16.0 

16.4 j 

i 20.4 


hydrolysate, all cases and their controls were 
treated exactly on the same lines. In spite of 
the results obtained in the last 12 cases being 
not so striking, owing possibly to the stock 
being old, the treated series of all the 27 cases 
have a better average than the control series. 
Restoration of appetite, and improvement in the 
general condition, are strikingly quick in the 
treated _ series. Even after the first infusion, 
the patient experiences a sense of well-being. As 
regards the disappearance of jaundice however, 
the results hare not been uniformly striking. 
In the first series of 15 cases, in 8 cases 
bile disappeared from the urine within 5 days 
of the beginning of treatment. The average in 
the whole series of 27 cases is however not as 
good as was expected. The time taken for the 


icteric index to come to normal was almost the 
same both in the treated and in the untreated, 
series. The sedimentation rate took a longer time 
to come to normal in the control series than in 
the treated series. In the majority of cases of in- 
fective hepatitis, the sedimentation rate begins 
to rise by the end of the 2nd week, reaches 
maximum in the 4th week and comes down to 
normal by the 7th or 8th week. On the average 
the sedimentation rate in the treated series 
becomes normal in the 6th week.. 

Another good result obtained in the treated 
series is the greater rapidity with which the liver 
comes to normal size. That protein constituents 
are needed to prevent liver necrosis has been 
shown by the experiments of Himsworth. When 
digestion is impaired, parenteral administration 
of predigested protein is the method of choice. 
Marked improvement in the general condition 
noticed in the treated series is evidently due to 
the direct supply of the protein requirements of 
the body and the re-establishment of nitrogen 
equilibrium. Protein digests have a protective 
action on the undamaged portions of the liver. 

It is not possible to say whether they have 
any favourable action on the damaged cells or 
not, as improvement so far as icterus is con- 
cerned is not striking. A much larger number 
of series have to be studied before a definite 
opinion is given on that matter. 

From the observations made on the treated 
series, the following conclusions have been 
drawn : — 

1. Protein hydrolysate has definitely a place 
in the treatment of cases of infective hepatitis 
with toxic symptoms. 

2. Vomiting disappears and appetite is 
restored very quickly. 

3. The liver becomes normal within a shorter 
period. 

4. The degree of jaundice is not appreciablv 
affected in the majority of cases, though in the 
first few cases, striking results were obtained. 

5. The sedimentation rate comes down to 
normal in a shorter time. 

6. Better results are given in those treated 
early. Hence I am inclined to believe that if 
the treatment is instituted in the pre*icteric or 
the early icteric stage the results will be more 
favourable. 

7. A more extensive trial should be made 
before one can say that it helps to shorten the 
period of hospitalization. 
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SULPHANILYL BENZAMIDE IN THE 
TREATMENT OF BACILLARY 
DYSENTERY 

(A PRELIMINARY NOTE) 

By A. R. MAJUMDER, mi., f.s.m.f. 

A. K. BAGCHI, m.b. 

and 

B. K. GHOSH, m.b. 

{From the Campbell Medical Hospitals, Calcutta) 

Since the introduction of sulphaguanidine by 
Marshall et al. (1940), many papers have been 
published reporting the clinical use of this com- 
pound in the treatment of intestinal infections, 
particularly bacillary dysentery. Its efficacy 
has been attributed to its powerful bacteriostatic 
action and its high local concentration in the 
bowel as a result of poor intestinal absoiption. 
But the drug has certain drawbacks. Vomiting 
is sometimes caused after its administration and 
symptoms such as rashes, nausea, headache, 
tachycardia and fever are not infrequently found 
(Smith, 1944 ; Brewer, 1943) . Moreover, the 
dosage is unusually large (Clay, 1943) and thus 
the cost of treatment is necessarily high. More- 
over, sulphaguanidine is found to be ineffective 
against Sonne dysentery (Fairbrother, 1944). 

Brownlee and Tonkin (1941), experimenting 
in vitro, reported the bacteriostatic action ot 
sulphanilyl benzamide against dysentery baci li 
to be more than that of sulphaguanidine. Bose 
and Ghosh (1944) have noted a low toxicity 
associated with a better absorption of this drug 
in mice and rabbits. In view of these previous 
findings, it was considered to be of interest to 
study the effect of this compound in the treat- 
ment of bacillary dysentery. Accordingly, a 
trial of sulphanilyl benzamide was given to a 
small number of indoor patients of this hospital. 

In selecting patients, histories were taken, 
thorough clinical examinations, total anc 
ential & blood counts and blood examinations 
for parasites were made ; stools were examined 

macroscopically and microscopically with cul- 
tures on McConkey’s plates (certain ingredients 
necessary for desoxycholate agar were not avail- 
able) In the selection of cases chief stress was 
laid on the typical macroscopic appearance of 
the bacillary dysentery stool. 

Details oj cases and results oj J re f } ^, ed 

very mimeTous 5 stools before treatment, contain- 
ing Wood and ^? US ; ve f e b0 tt hal kme SioweS 
febrile an , anc j so nie showed signs of 

marked deliydiat on, mia s^ ^ ^ were 

characteristic of ^foltiie leases! 

S 

llexnc? Two patients died, one early m. the 

Sent. In the remains 17 cases,- the 


number of days before a normal stool was 
passed varied between 3 and 7. Except the two 
who died, all patients made a clinical recovery. 
No toxic effects attributable to the drug were 
seen. The dosage of the drug used was 2 
tablets three times a day for the first' few days 
and later twice a day ; the length of treatment 
varied between 4 and 7 days, according to the 
time when the stool became normal. 

The drug concentration in the blood two 
hours after drug administration, generally on 
the second day of treatment, was estimated in 
7 cases. 

Table I 

Drug' concentration 2 hours after drug 
administration on the 2nd day of treatment 



Concentration of 



DRUG IN 

MG. PER 


Case 

number 

100 C.CM. 

OF BLOOD 

Percentage of 
conjugation 

Free 

Total 

1 

i 

2.94 

i 

| 2.94 

Nil 

2 

6.80 

. 8.80 

22.7 

3 

10.00 

| 12.50 

20.0 • j 

4 

Nil 

1 Trace 


5 

6.90 

7.70 

10.4 

6 

2.20 

, 310 

29.0 

7 

2.80 

3.80 

26.3 


Discussion 

All the cases except two responded to the 
treatment by sulphanilyl benzamide. In none 
of the cases was there any toxic manifestation 
in spite of its fairly high systemic absorption 
{vide table I). The average number of days 
required for a clinical cure, as judged by the 
passage of formed stools without blood or mucus, 
was found to be 4.6. Of the 2 patients who 
died, one survived only a few hours after 
admission and had had only 4 tablets of 
sulphanilyl benzamide; the other was in _a 
devitalized condition caused by prolonged 
malnutrition. , ,, , 

These findings tend to establish the fact that 
the drug sulphanilyl benzamide is > certainly 
beneficial in the treatment oi bacillary 
dysentery. Bacteriologically positive Sonne 
and Flexner cases have definitely responded to 
this treatment. In this connection, it may be 
noted that Swyer' and Yang (1945) have also 
observed with this drug effective bacteriological 
clearance of organisms in Sonne ’ cases. The 
average clearance observed by them was l.o 
days for this drug whereas with succinyl 
sulphathiazole it was 2.4 days, with the highest 
relapse rate. The findings from this hospital 
are in good agreement with theirs. , . 

It remains however to study the enect oi tnis 
preparation oil Shiga dysentery, on the ;carnei 
state of patients, and controls treated with- other 
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sulpha drugs before a final assessment, of the 
value of this drug can be made. 

In conclusion we beg to express our indebtedness to 
Drs. N. Ali, H. Roy, the late Dr. All Ahmad, M. L. 
Chakravarty, and S. Bhattacharya of the Campbell 
Medical School for their very helpful suggestions and 
for help with the laboratory part of the investigations. 
We also acknowledge with thanks the liberal ^ supply 
of sulphanilyl henzamide from Bengal Immunity Co., 
Ltd., required for these investigations. 
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JAUNDICE IN AMCEBIC LIVER 
ABSCESS 

A REPORT OF TWO CASES 

By D. GOVTNDA REDDY, sin. 

Professor of Pathology 
and 

C. MOHAN RANGAM, mj>. 

Assistant Professor of Pathology 

( From the Department of Pathology , Medical College, 
Madras) 

From a survey of available literature, latent 
jaundice appears to ' be not uncommon in 
nmcebic hepatitis and abscess of the liver, but 
deep- jaundice is a very rare .accompaniment. 

Reference to this combination is also absent 
or meagre in textbooks of pathology and in most 
of the commonly used textbooks of tropical 
diseases. Rogers and Megaw (1942) record in 
their book on tropical medicine one case from 
Calcutta. Manson-Bahr (1939) in his book on 
dysenteric disorders quotes Cope (1920) referr- 
ing to jaundice in tropical liver abscess. 
Rolleston and McNee (1929) quote Moir 
(1902): 'Jaundice is very rarely deep.. More 
connuonly a condition of latent jaundice with 
tinging of the conjunctiva is present. In 
exceptional cases an abscess may press on the 
extrnhepatic ducts in the portal fissure ’ 
Kirkaldy-Willis (1942) from Kenya records 
two cases of obstructive jaundice with stenosis 
of bile ducts. 

. Because of the rarity of case reports of 
jaundice in liver abscess, there seems to be an 
impression in the minds of medical students and 
practitioners that the presence of deep jaundice 
negatives a diagnosis of amoebic liver abscess 

S U ib ng Ar h a- C °i 1 o e , 1 0f 0U L aut °P s >’ examinations 
in the Medical College, Madras, we came across 


two cases of liver abscess with jaundice within a 
period of two years (1943 and 1944), and we 
thought it desirable to report them. 


WAS 


Case 1.— Mr. A., a. Christian male of 4S years, _ 
admitted into the General Hospital for fever and pain 
in the epigastrium of 15 days' duration with jaundice 
for 10 days. There was no previous history of diarrhoea 
or dysentery. The left lobe of the liver was enlarged 

and tender. . . . 

The following findings were made on investigation : 
bile pigments in the urine, no bile salts and no 
leptospira; no malaria parasites in the blood; red blood 
cells 34 millions, white blood cells 8,400, polymorphs 
75 per cent; van den Bergh direct immediate strong 

positive. , 

The patient died at the end of a week and a partial 
post-mortem examination was conducted within an hour 
of death. . 

On opening the abdomen, the stomach and mtestme3 
were seen distended, and the omentum congested. The 
peritoneal cavity contained deeply bile-stamed turbid 
fluid. Sub-diaphragmatic exploration revealed a rent 
in the upper surface of the liver through which 
chocolate-coloured pus was pouring into the peritoneal 
cavity. The diaphragm was intact and there were no 
sub-diaphragmatic adhesions. 

The liver showed a thickened capsule with wrinkling 
in places. A sagittal section running through the 
abscess showed congestion and bile-staining of the 
entire parenchyma, with evident peri-portal fibrosis. 
There was a thick fibrous walled oval abscess, 4 inches 
X 31 inches, in the right^ lobe (figure 1, plate XVIH) 
extending from the superior surface, where it had rup- 
tured, to 1 inch from the inferior surface, and pressing 
at its lower pole on the right hepatic duct which was 
embedded in fibrous tissue. The contents of the 
abscess were necrotic. Sections made from the wall of 
the abscess close to the hepatic duct showed vascular 
fibrous tissue with diffuse infiltration and focal aggre- 
gations * of Lymphocytes and histiocytes, a markedly 
dilated, tortuous large bile duct, collections o7 bile 

capillaries (figure 2, plate XVIII) with inflammatory 
cell infiltration around and non-medulated nerve 
bundles were seen in the wall. # Further out, the liver 
cells showed fatty change with inspissation of bile, and 
in the sinusoids distension with diffuse round cell 

infiltration. There was peri-portal fibrosis with exten- 
sion into^ the parenchyma. Numerous amoebae wej’e 
seen amidst the necrotic contents of the abscess 
(figure 3, plate XVIH). 

Case 2. — It. N., a male of 30 years, was admitted 
into the General Hospital on 5th February, 1944, for 
pain in the jaw, jaundice and distension of the abdomen 
with a complaint of pain in the liver area from the 
day # previous to admission. Examination revealed a 

readily bleeding tumour in the gum of the second 

molar tooth extending into the cheek, enlarged and 
hard submental and submandibular glands and ankvlo- 
glossia. 

The urine showed bile pigments and salts. Rectal 
examination showed nothing particular. The case was 
diagnosed as carcinoma of the cheek with metastases 
in the liver. The patient died on 16th February, 1944 
Fost-mortem examination revealed the following 
There was deep jaundice with necrosis of the left 
S® t* 7 ™* inflammatory induration of 

the tongue. The heart showed a flabby myocardium 
patchy pericarditis on the right ventricle The 
Jungs showed pleural adhesions, cedema and congestion 

5* ll 3 d i lffuse , P en j 0nit 's- The bile-stained liver 
(5 lb.) was enlarged and revealed on sagittal section 
three honey-co mbed abscesses in the right lobe 
Hwmpt A sma N circular one 1 inch in 

f ^K te i r , sltu , at . ed JR** from the superior surface and 

ment h and 6l tio t0 T the atta . ch ™ 6nt of the falciform ]fga- 
ment. and two large oval abscesses, each 3 inches v 

2 inches, one of these extending to a. quarter of an inch 
from the superior surface and the other into £ 
quadrate lobe, pointing towards the duodenum %hert 
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were adhesions between the duodenum, gall-bladder 
and the quadrate lobe, involving the common bile duct. 
The walls of all the abscesses were ragged and the 
contents necrotic. The duodenum showed inflammation 
and necrosis of the mucous membrane at the junction 
of the first and second parts. Sounding with a probe 
revealed a block in the lumen of the common bile duct 
proximal to the sphincter of Oddi. The stomach 
showed a partially healed ulcer 5 inch in diameter 
along the lesser curvature near the pyloric end. The 
gall-bladder was thickened and opaque, and had an 
area of acute inflammation in the body. There Were 
healed and active ulcers in the most dependent portion 
of the ere cum. The other viscera were congested. 
Under the microscope the walls of the abscesses were 
seen formed by compressed and elongated liver cords, 
the individual cells being atrophic, with inspissated bile. 
•Sinusoidal congestion and round cell infiltration were 
seen. Further away from the abscesses, whose contents 
were necrotic with a few leucocytes and numerous 
amoebae, the picture was the same, with the usual cord 
and lobular pattern not prominent. 

Comment . — In case 1, a malignant growth of 
the liver and gumma were thought of, but not 
amoebic abscess, and likewise in case 2, secondary 
metastases in the liver, since the patient had an 
epithelioma in the cheek. It would appear that 
in neither case were the faces examined because 
the nature of the condition was not suspected in 
the least. The purpose of this article is to 
emphasize that in tropical countries hepato- 
megaly with jaundice should suggest the 
possibility of an amoebic abscess in common with 
other toxic, degenerative, inflammatory and 
neoplastic conditions. A routine examination 
of faeces for the vegetative and cystic forms of 
Entamceba histolytica is of paramount import- 
ance, since coincidental hepatic and colonic 
lesions are common in our experience. In a 
series of ten complete autopsies of liver abscess 
we performed, associated intestinal lesions were 
seen in six. A diagnostic aspiration should be 
done unhesitatingly, since the material obtained 
can in any case be utilized by the pathologist 
for a histopathological examination, to decide 
upon the nature of the malignant growth, if the 
material is not amoebic pus. 

The sub-icteric tinge seen in amoebic hepatitis 
is due to the impaired function of the liver 
cells, the cause of toxic jaundice. It will be 
appreciated from our case reports that deep 
jaundice can occur only in obstruction to the 
main bile ducts, but may be found in acute as 
well as in long-standing abscesses, the mecha- 
nism of obstruction being different in the two 
instances. In an acute abscess with ragged 
walls as in case 2, the tension in the abscess 
is not likely to reach the level at which pres- 
sure on the main bile ducts would be exerted 
and cause jaundice, since necrosis can spread 
further, a factor which will contribute to . the 
size of the abscess but not to pressure. What 
then -could produce obstruction to the bile 
ducts ? It is the peri- and intra-ductal inflam- 
mation which produces partial or complete 
obstruction. On the other hand, in a long-stand- 
ing abscess with a thick fibrous wall, the ten- 
don inside the abscess is bound to be. high, and 


pressure on a main bile duct should cause 
jaundice of an obstructive type. 

The question then arises as to why jaundice 
is such a rare accompaniment though tropical 
abscess is by no means uncommon. We feel 
that the occurrence of jaundice is primarily in- 
fluenced by the situation of an abscess and the 
nature of its wall and least by its size. This 
would explain the absence of jaundice in abs- 
cesses which are very large but situated on the 
antero-superior aspect. Mere destruction of 
liver parenchyma, as is seen in portal cirrhosis, 
does not cause jaundice, as there is a great 
reserve of excretory power. When 95 per cent 
of the liver has been destroyed, the surviving 
5 per cent is capable of preventing jaundice. 

Summary . — Two cases of jaundice in tropi- 
cal liver abscess are reported. 

The pathogenesis of jaundice is discussed, and 
examination of feces as a routine is recom- 
mended in every case of hepatomegaly with 
jaundice. 

The diagnostic utility of aspiration biopsy is 
emphasized. 
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A NEW TECHNIQUE IN STERNAL 
PUNCTURE 

By D. GOYINDA REDDY, mj>. 

Professor of Pathology, Medical College, Madras 
and 

M. THAN G AVELU, m.b., b.s. 

House Physician, Govt. General Hospital, Madras 

A knowledge of the changes in the bone 
marrow has become indispensable in the 
diagnosis of various blood diseases-, and pro- 
tozoal and bacterial infections in the tropics. 
In the year 1903, Wolff obtained the marrow 
from the medullary cavities of tibia and femur 
by open operations. Just about the same time, 
Pianesi (1903) aspirated bone marrow from the 
long bones after puncturing witli Potain’s 
apparatus. Ghedini (1908) was. the first to 
trephine the upper end of the tibia and curette 
the marrow. For nearly two decades, this 
method was extensively used. Seyfarth (1923) 
simplified the technique . by trephining the 
' sternum instead of the tibia. However, . this 
method of investigation was not very widely 
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practised, ' since sternal trephining involved the 
care of a surgical operation. Arinkin. (1929) 
simplified the technique by puncturing the 
sternum with a stout needle and aspirating a 
mixture of blood and bone' marrow. Sub- 
sequently many modified types of needles have 
been devised for sternal puncture (Arieff, 1931; 
Baserga, 1934; Weller, 1937) . Salah’s needle 
(1934) made on similar lines is in common use 
in this country. 

The superiority of sternal trephining- over 
puncture is accepted by all, since the marrow 
aspirated by the latter method is always diluted 
with blood. It is generally agreed that the 
greater the volume of fluid aspirated, the greater 
is the admixture with blood. By comparing 
trephine and puncture methods on the same case, 
Jeannert showed that in the aspirated fluid the 
more immature cells and megakaryocytes are not 
always included. Since aspirated material con- 
tains variable quantities of blood, enumeration 
of leucocytes, nucleated red cells, erythroblasts 
and megaloblasts, has given inconsistent results. 
At times, the variations are so great that the 
figures add nothing of value to the data. To 
overcome this, Henning and ICorth injected 
heparinized plasma through the puncture needle 
before aspiration, and claimed withdrawal of 
marrow elements without a mixture of blood. 
However, in routine examination of smear 
preparations of bone marrow, the disadvantages 
of sternal puncture are outweighed by the ease 
and simplicity of the technique. 

The purpose of the present communication is 
not to enter into a detailed comparison of the 
two methods and their relative merits, but to 
describe a new technique, introduced by the 
senior author, whereby the simplicity of sternal 
puncture is retained and the disadvantage of 
dilution eliminated. 

The new sternal puncture needle (figure 1) 
employed in this technique is a steel rod (gauge 
.44) 2 inches long, with a deep vertical gutter 
in its last inch, and a bevelled tip, fixed to a 
thick handle. The left wall of the gutter is 
higher than the right, and its edge is sharp, so 
that when the needle is rotated clockwise while 
inside the medullary cavity, the marrow is 
scraped and the gutter filled. A section of the 
needle across the gutter is shown in (figure 2) 



Pjg t ^ 

V~' § ed , t ? y ’ 8 st c em , al puncture needle with the shield 
i c . vDction of the needle across the gutter lowe 
one magnified. 


A cannula or shield made of thin steel encloses 
the needle up to the upper end of the gutter. 

Procedure .— The needle is_ sterilized and 
freed from moisture. The skin, subcutaneous 
tissues and underlying periosteum of the sternum 
opposite to the 3rd or 4th intercostal space are 
infiltrated with novocain. The needle is inserted 
vertically halfway between the midline and the 
lateral margin of bone. It is then tilted until 
it makes an angle of about 30° with the surface 
of the skin (figure 3) . With a screwing side- 
to-side movement, the anterior plate of the 



sternum is penetrated, and the needle pushed 1 
cm. deep. When the bevelled surface of the 
needle is kept facing downwards, it should travel 
parallel to the surface of the sternum. When 
the needle has been driven to the required depth, 
the guard should have travelled through the 
entire thickness of the soft tissues and have just 
penetrated the periosteum. The advantage with 
the oblique puncture is the elimination of the 
danger of mediastinal penetration even when 
2 cms. of needle is pushed into the sternum. (If 
desired, the needle can be used for a vertical 
puncture also.) The needle is now rotated once 
or twice clockwise and withdrawn with the guard 
in situ. This protects the marrow from being 
wiped off the needle by the soft tissues during 
withdrawal. Enough solid marrow can be 
scraped out of the gutter with a needle to make 
half a dozen smears. These have to be made 
very thin, as otherwise there will be overcrowd- 
ing of cells and individual cells cannot be 
distinguished. When it is desired to culture the 
marrow for pathogenic organisms, the marrow 
from the gutter can be inoculated into appro- 
priate media by removing it with a sterilized 
platinum loop. 


v\ e nave used this needle extensively on 
cadavers and later on anaemic and kala-azar 
patients admitted into the General Hospital, 

Madras. The advantages we claim are : - 

. *•, The operative technique is very simple 
involving the handling of a single instrument. ’ 
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2. Bone marrow undiluted with blood is 
invariably obtained, whereas with aspiration, 
occasionally dry punctures may result or only 
blood be withdrawn. 

3. Smears made from the marrow show 
sheets of cells with their anatomical rela- 
tions undisturbed. Both immature cells and 
megakaryocytes are seen in large numbers 
(figure 4, plate XVIII). 

4. In kala-azar, numerous parasitized cells 
are found unruptured, thus saving time in the 
search for parasites. 

While carrying out the above investigation, 
we have made the following additional observa- 
tions : — 

1. We have punctured the body of the 
sternum. opposite to the 3rd and 4th intercostal 
spaces and also the manubrium in the same 
patients and found the smears identical. Accord- 
ing to Passler (1931), the manubrium is less 
suited for puncture since aplasia occurs earlier 
than in the body, and the spongiosa is often thin 
in the centre (Lissitzyn, Arieff) . Our observations 
made on a number of sternums longitudinally 
sawn are not in complete agreement with the 
above. We recommend puncture of the manu- 
brium in all children, in thin and emaciated 
individuals and in adults in whom the skin over 
the body of the sternum is unhealthy. 

2. We have also measured with callipers the 
thickness of the bared sternum in the middle 
line corresponding to 1st to 5th intercostal spaces. 
The average measurements were 10.7, 10.4, 9.3, 
9.2, and 9.5 mms., opposite to the 1st, 2nd, 3rd, 
4th and 5th, intercostal spaces respectively. The 
safe distance a needle can be pushed by the ob- 
lique method which we advocate is 15.0, 14.9, 

14.0 and 14.3 mms. respectively. Other advant- 
ages with the oblique puncture are (1) it is 
easier to push the needle in, (2) no stop is 
necessary since there is not the remotest chance 
of penetration into the mediastinum, and (3) 
bone marrow over a long distance is included 
in the specimen removed. The pain and dis- 
comfort experienced by the patient are in no 
wav greater than with the vertical puncture. 

We are at present engaged in a study of the 
total and differential counts of marrow removed 
by this method in normal individuals. Accord- 
ing to Segerdahl (1935), nucleated cell counts 
in aspirated bone marrow of healthy men are 

75.000 per c.mm. with a variation of 38,400 and 
in women 82,700 per c.mm. with a variation of 
24,100 per c.mm. Greif (1937, 19381 has 
recorded that the counts vary from 45,000 to 

150.000 per c.mm. These figures show that the 
counts hitherto published are very variable, 
and these variations, even after providing for 
the lability of bone marrow, are mostly due to 
dilution with blood (figure 5, plate XVIII) . V e 
feel confident that with our technique, . errors 
due .to the second factor can be eliminated 
Preliminary counts done with marrow removed 
from the cadavers in accidental deaths reveal 
a higher percentage of immature cells. 


The differential counts as published to-day 
are again at variance and unsatisfactory, as the 
leucocytes of the admixed blood are necessarily 
added to the cells of the marrow. This 
naturally results' in inflation of the leucocytic 
count and an incorrect myeloid-erythroid ratio 
from which granulopoietic and erythropoietic 
activity can be judged. It should be possible 
to enumerate the cells more accurately in future, 
since undiluted marrow is obtained with the 
present needle. 

The use of this needle has been demonstrated 
at a clinical meeting of the General Hospital, 
Madras, on 28th July; 1945. At present the 
instrument is in use in almost all the wards of 
the institution, and the consensus of opinion is 
that it is very satisfactory and superior to 
Salah’s needle. 

Summary 

A new sternal puncture needle to obtain 
undiluted bone marrow with ease is des- 
cribed. The needle is simple in construc- 
tion, unlike Salah’s needle, and dispenses 
with suction with a syringe. The advantages 
and superiority of the new technique in the 
study of bone marrow are pointed out. Im- 
mature cells and megakaryocytes are found in 
greater numbers ; Leishman-Donovan bodies in 
kala-azar are detected with ease ; total and 
differential counts of both myeloid and eryth- 
roid cells in the marrow can be carried out 
correctly, since dilution with blood is eliminated. 

I have to thank Lieut. -Colonel G. R. McRobert, 
i.m.s., former Professor of Medicine, Medical College, 
Madras, and Physician, General Hospital, tvho 
encouraged me in my hnematological work, and the 
Superintendent and Physicians of the General Hospital 
for facilities afforded to me to perform sternal puncture 
on patients under their care. 

I am extremely grateful to United Surgical Works 
Ltd., a local surgical instrument manufacturing com- 
pany, Mount Road, Madras, for making the needle 
to my design. It may be obtained from them. 
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[The author of this paper has been good enough to 
send to us one of these needles for trial. Owing to 
difficulty in obtaining suitable steel, the preparation of 
these needles has apparently been a little difficult; if 
suitable steel is not used, the canalated needle is not 
strong enough and may break during use, the broke 11 
needle being difficult to remove. The firm mentioned 
supplied one needle, and then asked for it to bo 
returned and supplied another apparently made of 
better steel.— Editor. J.ilf.GU 


Oct., 1945] 


acute Meningitis : puttaiya 


ACUTE MENINGITIS, SOME 
IMPRESSIONS 

By MIRLE PUTTAIYA, b.sc., ms, bs. 

Victoria Hospital, Bangalore 

{Based, on the paper read before the XV Annual 
Mysore Medical Conference, Bangalore) 

This paper is an attempt at recording briefly 
my impressions on the subject and is based 
upon tne observations made on 37 patients that 
came under my care from January 1944 to 
June 1945. 

The setiological classification as suggested by 
Brain (194U) is adopted. Though the incidence 
of the several varieties of acute meningitis has 
been established in western countries, i have 
been unable to lay my hands on any such re- 
cords for this -country, though a few workers 
like Gour (1943), and Law and De (1944) have 
now and then mentioned the cases they had to 
deal with. 

Acute aseptic meningitis is an important 
member of this family. This condition has 
been attributed to a virus by workers like 
Baird, Rivers and MacCallum. I had to deal 
with 19 cases of acute meningitis where the 
etiological factor could not be established either 
by the microscopic or cultural methods. As 
the cerebro-spinal fluid in these cases con- 
formed to the description given of the fluid ob- 
tained in aseptic meningitis, it is presumed that 
these cases were of this variety. If this as- 
sumption is correct, acute aseptic meningitis is 
the commonest variety of acute meningitis we 
are called upon to deal with in these parts. 
This impression will have to be sustained by 
further observations. 

Symptoms and signs. — Fever, headache, 
vomiting, photophobia, delirium, convulsions 
and coma are the usual symptoms met with, 
one variety presenting one particular symptom 
more markedly than the other. In only one 
case of meningococcal meningitis was there no 
fever ; only one case developed petechial rashes. 
The mental state tended towards hyperpsycho- 
motor activity in all the types except the 
tuberculous type where it tended towards 
lethargy and coma. 

Except for nuchal rigidity, a positive Kernig's 
sign, frequently a unilateral or bilateral squint; 
altered pupillary reaction to light and rarely 
extensor plantar response, there were not many 
signs in evidence. Taranto (1943) also men- 
tions the paucity of neurological changes in his 
series of cases. 

Course and prognosis.— -The outlook in the 
aseptic type is the most satisfactory. All the 
cases which came under my observation re- 
covered by the end of a week or so. In the 
other varieties I had to deal with, i.e. 5 menin- 
gococcal, 4 pneumococcal and 4 mixed pyogenic 
cases, there was only one death, and this was in 
a case .of pneumococcal meningitis. The out- 
look m the tuberculous variety has remained a<= 
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came 


gloomy as ever. The five caseB , . 

under my observation either died in the hos- 
pital or were discharged from the hospital m 

a moribund state. . ,. 

Diagnosis— It is in the field of diagnosis 
that much care has to be exercised. While the 
recognition of the pyogenic variety does 
not give rise to any difficulty, as the ceiebro- 
spinal fluid is characteristic, and microscopic 
or cultural examination of the fluid clin- 
ches the diagnosis, the recognition of the 
acute aseptic variety gives some difficulty. 
This is because various conditions like menin- 
gism associated with acute infectious levers, 
serous meningitis following a cranial focus of 
infection, acute serous meningo-encephalitis, 
cerebral malaria and tuberculous meningitis 
resemble one another clinically. Thus, in all 
these conditions, the patient comes to the doctor 
with a history of fever and headache. On 
examination, signs of meningeal irritation are 
found. On doing a lumbar puncture, the cere- 
bro-spinal fluid is found to be usually clear 
and under pressure, while a microscopic exam- 
ination of the fluid shows in all cases a mono- 
nuclear pleocytosis and a negative culture. 
Gour (1943) has dealt adequately with this 
subject. I will only deal with the differentia- 
tion of aseptic meningitis from cerebral malaria 
and tuberculous meningitis. 

• Acute nervous symptoms frequently occur in 
falciparum malaria. Viswanathan (1944) and 
Bhattacharjya (1945) have referred to this sub- 
ject and have quoted some typical cases. What- 
ever the histopathology of cerebral malaria may 
be, signs of meningeal irritation are frequently 
associated with it. Cerebral malaria as a con- 
dition to be differentiated from acute meningitis 
is a frequent problem in this country. Diag- 
nosis is easily and quickly established in most 
cases by an examination of a thick or thin 
blood smear. Hunter (1945) and Bhatta- 
charjya (1945) have said that the parasite 
could be demonstrated in almost all cases. My 
experience has also been similar. But it does 
happen very occasionally that a case resemb- 
ling acute meningitis has to be treated as a 
case of cerebral malaria on the grounds of the 
patient's residence in the endemic area, the 
history of previous attacks of malaria and the 
finding of an enlarged spleen though the para- 
site cannot be demonstrated in a blood smear. 
It has happened that in such cases the adminis- 
tration of 5 gr. of quinine intravenously 
immediately and sometimes repeated after, has 
resulted in quick improvement in the patient's 
condition. Reddy (1945) has referred to a 
similar case.. I have on record 5 cases of fever 
and unconsciousness where a diagnosis of cere- 
bral malaria was presumed and quinine adminis- 
tered. In four of them consciousness returned 
m 6 to 12 hours and the temperature touched 
normal within a day. Only one died after 

^^. 1 , 8 r hou f s : While it is not scientific to 
administer quinine as a specific measure in the 
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absence of a definite diagnosis, and it is neces- 
sary to conserve our quinine supply in these 
days of scarcity, in some rare instances we shall 
have to relax in our attitude and administer 
quinine on mere clinical grounds, as cerebral 
malaria is one of the diseases where deterior- 
ation in a persons condition sets in very rapidly, 
and timely administration of quinine may be 
the only thing that could improve matters. 

It is best to quote the words of Brain when 
dealing with the differentiation between acute 
aseptic meningitis and tuberculous meningitis, 
as the former belongs to the same subgroup as 
acute lymphocytic choriomeningitis and re- 
sembles it clinically in every detail. 'Acute 
lymphocytic choriomeningitis is likely to be 
confused with the tuberculous meningitis, and 
since the absence of the tubercle bacillus from 
the cerebro-spinal fluid cannot be held to 
exclude the latter^ the two conditions may be 
indistinguishable until the recovery of the 
patient settles the diagnosis in favour of the 
benign disorder. 5 If it is possible to establish 
the diagnosis early, it will be possible to make 
an accurate prognosis, recovery or death. The 
following table indicates the essential differences 
between these two diseases : — 


origin has been suggested. These cases are 
characterized by an acute pulmonary infection, 
resembling clinical lobular pneumonia ; the 
mortality is low, physical findings minimal, 
radiograms characteristic, complications few 
except meningo-encephalo-myelitis. 

Cerebro-spinal fluid shows pleocytosis with 
preponderance of lymphocytes, a slight increase 
in protein content and a negative culture ; the 
condition does not respond to any sulpha drugs 
but runs a benign course, the temperature re- 
gaining normal by lysis in 7 to 15 days. As 
in some cases of acute aseptic meningitis which 
have come under my observation, I have found 
signs of pulmonary involvement also, I feel 
that there is something in common between them 
and the cases of atypical pneumonia described 
.by Sheppe and Reimann. 

Treatment . — The problem becomes simple 
where treatment is concerned. A lumbar punc- 
ture and examination of cerebro-spinal fluid 
will decide whether it is a case of pyogenic 
meningitis or aseptic meningitis. Serum 
therapy, sulpha drugs, penicillin are very bene- 
ficial in the former type and should be adminis- 
tered early and in adequate quantities. The 
choice of the drug depends upon the conveni- 


Lymphocytie choriomeningitis | Tuberculous meningitis 


1 

2 

3 

4 

5 

6 


7 

S 


9 

10 


11 

12 


Age 

Onset . . 

Fever . . 

Course . . 

Mental state 

General physical condition 


Any age 
Always acute 
High continuous 

Fever comes down by lysis in about 
a week or tw ? o. 

Tends towards hyperpsych om o tor 
activity. 

Wasting not marked, toxic mani- 
festations pronounced. 


Signs of meningeal irritation 


Lung signs 


W.B.C. 

Eye grounds 


( i ) Nuchal rigidity severe 

(ii) Headache, inila 

(in) Photophobia variable 
Signs of acute pneumonitis may 
sometimes be present if lungs are 
involved, but not of consolidation or 
cavitation. 

Normal or leucopenia 
Rarely congestion is present 


Pirquet’s test 
Cerebro-spinal fluid 


iHas no significance. May or may 
mot be positive. 

I Usually clear, may rarely be turbid, 
always under increased tension, 
moderate pleocytosis of mono- 
nuclear cells; protein content in- 
creased, glucose and chloride content 
(normal. No ‘cobweb* forms on 
standing. No tubercle bacilli present. 
Tryptophane not present. 


j Usually 2 to 10 years. 
i Usually insidious. 

Low remittent. 

Fever continuous until death which 
comes on by 2 to 3 weeks. 

Tends towards lethargy or even 
coma. 

Emaciation always present specially 
if complicated with pulmonary 
tuberculosis. Toxic manifestations 
mild. 

( i ) Nuchal rigidity mild. 

(ii) Headache, intense. 

(in) Photophobia always marked. 

If lungs are involved, signs of 
caseation and cavitation are present 
indicative of extensive damage to 
lungs. 

Moderately high. 

Fundal changes are fairly frequent, 
e.g . congestion of disc (papillcedema 
and choriodal tubercles may be 
present) . 

Usually negative. 

Always clear and never - turbid, 
always forms * cobweb * on standing, 
high pleocytosis of mononuclear cells, 
protein content increased, chloride 
content very low, ' i.e. 500 mg./lOO 
c.cm. Tubercle bacilli demonstrable 
in the w r eb and tryptophane present. 
Guinea-pig inoculation proves the 
condition. 


Recently, workers in America like Sheppe and 
Reimann have been reporting cases of atypical 
pneumonia with a secondary involvement _ of 
the central nervous system for which a virus 


ences available. As I have used penicillin in 
only a few cases I have not been able to esti- 
mate the relative merits of these drugs. 
Repeated lumbar punctures and symptomatic 
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treatment are all that are necessary in aseptic 
meningitis. In tuberculous meningitis no treat- 
ment is of any use. 

Summary . — Certain impressions . gathered 
while treating 37 cases of acute meningitis are 
recorded. The incidence and symptomatology 
of the different forms are briefly outlined. 

The differential diagnosis of acute aseptic 
meningitis from cerebral malaria and tuber- 
culous meningitis is mentioned in detail. 

A common virus origin for acute aseptic 
meningitis with pulmonary involvement and 
atypical pneumonia with involvement of cen- 
tral nervous system is suggested. Treatment 
is briefly discussed. 

In conclusion, I wish to acknowledge my debt of 
gratitude to Drs. C. Krishnaswamy Kao and 
T. Seshachalam for permitting me to utilize the clinical 
material of the hospitals under their charge and to the 
several house physicians who have assisted me in the 
investigation of the above cases. 
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THE TREATMENT OF KALA-AZAR 
WITH SODIUM ANTIMONY GLUCONATE 
(STIBATIN). FURTHER OBSERVATIONS 
ON THE TREATMENT OF THIRTY- 
TWO CASES 

By K. C. CHAKRAVARTY, l.m.f. (Bengal), 
n.T.M. (Cal.) 

Assistant Medical Officer, Panecry Tea Estate {Assam) 

Introduction . — Burke and Chakravarty 
(1944) published a preliminary report of 
twenty-one cases of Indian kala-azar treated 
with sodium antimony gluconate, antimony- 
v-hexonate or ‘ Stibatin ’ (Glaxo Laboratories) . 
Every ease of that scries showed all-round 
improvement, resulting in immediate clinical 
cure. As the criterion of clinical cure is 
very misleading with this disease, these cases 
were followed up and kept under observation 
for a period of six months after completion of 
the course to ascertain if there was complete or 
‘ protozoological ’ cure as well. Out of these 
twenty-one cases, three cases relapsed within 
six months while the others remained healthy • 
giving 14.28 per cent relapse and 85.72 per cent 
euro rates respectively. In view of these en- 
couraging results, it was decided to undertake 


a further extensive trial with this drug in cer- 
tain hyperendemic kala-azar areas in the tea 
districts of Mangaldai, as an anti-kala-azar 
drug of such promising quality was indispen- 
sable, especially when, due to present war-time 
conditions, other pentavalent antimony com- 
pounds of proved value, e.g. solustibosan, neo- 
stibosan, etc., suitable for mass administration, 
disappeared from the market. Sodium anti- 
mony gluconate in the earlier part of its clini- 
cal trials in the treatment of kala-azar, by cer- 
tain workers in India, failed to produce _ full 
therapeutic results, the chief reason attribut- 
able being presumably inadequate dosages. The 
only statement on record so far available on 
its failure has been made by Napier and Sen 
Gupta (1943), who state that in three of their 
cases treated with this compound, there was no 
effect in one case and slight improvement but 
no cure in the other two cases. There is how- 
ever no mention about the dosage employed by 
them. From all-round clinical experience of 
the first series of twenty-one cases treated last 
year, the dosage scheme laid down by the 
makers, i.e. 60 c.cm. of the solution (containing 
20 mg. of the Sb compound per c.cm.) proved 
insufficient for an adult to effect a cure, and 
this was safely and accordingly increased 
to a total dose of 150 c.cm. (15 c.cm. daily 
for ten days) . It was also advocated that, in 
certain selected cases, a total dose of 200 c.cm. 
in ten injections should be given and that such 
a dose was without any toxic manifestations; 
this appeared to be the most appropriate maxi- 
mum dose suggested with this compound in 
India. Kikuth and Schmidt (1943) advocated 
a total dose of 120 to 180 c.cm. for a course, 
but they were of the opinion that a total dose 
of 240 c.cm. could be administrated without any 
toxic reaction. Patel in successfully treating 
his six cases of kala-azar in Bombay with this 
drug, used 20 c.cm. daily for ten days in some 
of the cases. In Chinese kala-azar, Chung 
et at. (1942) claimed successful results with a 
total dose of 60 to 162 c.cm. of the solution. 
From the above reports, it is evident that 
sodium antimony gluconate has been used in 
varying doses by different workers. To derive 
optimum therapeutic results, and to find out a 
more suitable dosage scheme easily applicable 
for a maximum effect with this compound, a 
series of thirty-two confirmed cases of kala- 
azar was taken up for further experiment, and 
the detailed analytical findings are recorded 
below. These results, it is believed, warrant 
publication. Sodium antimony gluconate is a 
definitely potent pentavalent compound at our 
disposal, easily procurable in the present day. 

Analytical findings oj the cases . — All the 
cases of this series were admitted for treatment 

tea districts ll0Spitals in the Mangaldai 


, , were Indians > of whom 29 were 
tea garden labourers and. the other. three were 
middle class people. 
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Age distribution . — The age distribution was 
as follows : — 


Table I 


Range of age, 

Number of 

Average age, 

years 

cases ! 

years 

1 to 10 

3 

5.0 

11 to 20 

6 

13.6 

21 to 30 

9 

! 25.3 

31 to 40 

10 

36.8 

41 to 50 

4 

45.0 

Total 

32 

i 



Sex . — Of the total 32 cases, nineteen were 
males and thirteen were females. 

Duration of illness . — -Duration varied from 
about two weeks to five months, the average of 
all cases being 2.14 months. 

Diagnosis . — Diagnosis was confirmed in all 
cases (except cases 1, 4, 8 and 10) by the 
demonstration of Leishmania donovani in the 
spleen or sternum puncture smear. Diagnostic 
puncture of cases 1, 4, 8 and 10 could not 
be done because of the objection of the patients, 
but a definite diagnosis was arrived at by 
clinical symptoms, changes in the blood, and 
serological tests. In addition every case was 
thoroughly investigated with systemic exam- 
inations and other tests, i.e. the aldehyde test, 
Chopra’s antimony test, total and differential 
counts of blood, etc. 

Iicemoglobin level . — Due to lack of facilities 
for more accurate htematological technique, 
Talqvist’s haemoglobin scale was used for 
estimating haemoglobin level before and after 
treatment. The findings were as follows : — 


Table II 

Per cent of 
haemoglobin 
(Talqvist’s scale) 

Number of cases 
before treatment | 

Number of cases 
after treatment 

30 to 40 

41 to 50 

51 to CO 

61 to 70 

71 to 80 

4 

19 

9 

Nil 

Nil 

Nil 

Nil 

10 

20 
. 2 


liVclagc ^ - 

inent was 49.0 per cent. j . , 

Average haemoglobin level of all cases after treatment 
was 65.0 per cent. . 

Difference {gain) after treatment was 16 per cent. 


Treatment . — There were a few cases which 
may be considered as very advanced or compli- 
cated the maximum duration of illness being 
five months ; the other cases were mainly of 
two weeks to three months’ duration. Except 
in one case no treatment had been given 
before Prior to commencing the specific 
treatment,, almost all ■ cases received a copse 
of anthelmintic treatment, and complications 
such as bacillary dysentery, amcebic dysentery, 


hepatitis, etc., were treated. Diarrhoea and other 
associated complications were dealt with by 
therapeutic measures along with the specific 
treatment. Stibatin was administered intra- 
venously in every possible instance in varying 
initial doses to detect immediate reaction, if 
any, after the first injection. Injections were 
also given at any time of the day, irrespective 
of full or empty stomachs. 

Dosage . — From previous experience of the 
preliminary work done with this drug (Burke 
and Chakravarty, 1944), the total dose was 
estimated according to age, i.e. 150 to 200 c.cm. 
were given to the majority of adult cases 
weighing 100 lb. and over. In children below 
15 years of age, 1 c.cm. per year of age multi- 
plied by ten was estimated as the total dose 
for a course of treatment. The course was 
completed in ten injections, with a smaller 
initial dose, and the maximum was reached by 
gradual increase. More than ten injections 
were also given in a few unusually resistant 
cases and in those in which delajmd toxic action 
was detected. At the same time no attempt 
was made to follow the above dosage scheme 
very strictly in every case, and variations also 
occurred in the duration of treatment in a few 
cases. The principal idea of doing so, was to 
secure accurate data for a more suitable dos- 
age scheme for both a ‘ clinical ' and ‘ proto- 
zoological ’ cure together. Table III shows the 
average age, weight and doses received in this 
series of cases. 


Table III 


Age 

range, 

3 r ears 

Number 
of cases 

Average 

age, 

years 

Average 

weight, 

lb. 

Average total 
dose received, 
c.cm. 

1 to 10 

3 

5.0 

32.0 

49.0 - 

11 to 20 

6 

13.6 

75.5 

92.5 

21 to 30 

9 

25.3 

102.5 

169.0 

31 to 40 

10 

36.2 

106.6 

160.0 

41 to 50 

4 

45.0 

101.0 

175.0 

Total 

32 

27.34 

93.7 

112.0 


Result of treatment 

Immediate reaction — There was no systemic 
reaction immediately after injection in any of 
the patients, except in one patient who experi- 
enced palpitation after the first injection. 

Delayed reaction . — In two cases, albuminuria 
developed, after four injections in one case and 
after seven injections in the other. Specific 
treatment was suspended till the urine was free . 
of albumen, and the maximum dose was 
repeated again to complete the course. Subse- 
quent albuminuria did not occur, and the 
patients were cured. 

Fever— The fever subsided in most cases 
before the end of the course of treatment or 
when three-fourths of the total dose had been 
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administered. The earliest period for the tem- 
perature to decline was seven days. In some 
resistant cases the temperature dropped on 
completion of the course. Temperature charts 
from 8 typical cases are annexed. 



Improvement in general condition and othei 
clinical features 

Except in those who had complications at the 
time of admission, there was progressive im- 
provement during and after the course of treat- 
ment. Such associated complications as oedema, 
diarrhoea, etc., began to subside gradually after 
a few days of treatment. There was gradual 
increase in weight, except in three patients with 
dropsy, whose weight diminished with the dis- 
appearance of oedema. Table IV shows the 
average weight before and after treatment. 

Table IV 


Case 2. Chart 1. 




Average weight before 1 

J Average weight after 

treatment j 

! treatment 

1 

93.7 lb. 

100.3 lb. 


Difference (gain) after treatment was 6.6 lb. 


Haemoglobin . — There was an increase of 16 
per cent (ar deviation 2.5 per cent approx.) 
after completing the course of treatment [vide 
supra, table II). 

Blood picture after treatment . — In almost all 
the cases, leucocytosis was observed after the 
course of treatment. The serum of cases giving 
a strong aldehyde reaction before commencing 
treatment gave weak positive or negative re- 
sults after the course. Spleen or sternum 
puncture was done in 18 cases after treatment, 
and no Leishmania donovani were found in the 
smear. 



Case 17. Chart 4. 


Spleen . — In most cases the soleen progres- 
sively became softer and smaller* by the middle 
of the course. In a few eases, however, the en- 
largement of this organ remained quite un- 
altered till the end of the course ; after which 
it gradually became softer and was reduced in 
size. On an average, there was a reduction of 
2 . 8 / lingers m the spleen measurement. 
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Case 25. Chart 6. 
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Dosage— From table III, it is evident that 
a patient with an average weight of 97.3 lb. 
received a total dose of 112.0 c.cm. or 2.240 
grammes of Sb compound for a course, and 
from this figure it was found that 100 lb. of 
body weight would require a total dose of 125 
c.cm. (2.5 grammes of Sb compound) approxi- 
mately or 1.25 c.cm. of the solution per lb. of 
body weight. If the adult cases on the other 
hand are separately analysed ( vide supra, 
table III), it appears that higher doses were 
required in proportion to body weight which 
works out roughly at 1.50 c.cm. or 30 mg. of 
Sb compound per lb. of body weight. 

Failures. — In the whole series there was no 
case which did not respond to treatment. One 
case required a proportionately higher dosage, 
as it was found to be a resistant one. On 
following the cases up to six months of com- 
pletion of the course of treatment, two cases 
were found to have relapsed. 

Discussion 

Criteria of cure. — All the patients of this scries, 
except two who relapsed, have been keeping 
good health after six months of treatment, giving 
a 93.75 per cent cure rate and 6.25 per cent 
relapse. These results are very gratifying and 
prove conclusively that the drug has un- 
doubtedly effected both a ‘ clinical ’ and a 
‘ protozoological ’ cure with the dosage des- 
cribed. According to Napier (Napier, 192G- 
32 ; Napier et al., 1937), the pioneer worker on 
this subject in India, the criterion of complete 
cure has been indicated by the time after 
completing a course of specific treatment, and 
he is of the opinion that if a case relapses, it 
does so within six months of the completion of 
the course. From the above findings, it 
appears very justifiable to conclude that sodium 
antimony gluconate possesses a well-marked anti- 
ltala-azar property if administered in appro- 
priate doses (vide supra ) for a complete cure, 
and also with the evidence presented above, it 
appears that it has many advantages over the 
other pentavalent compounds, especially where 
a mass treatment is necessary. It will not 
be out of place to mention in this discussion 
that recent chemotherapeutic researches have 
advanced kala-azar therapy by the intro- 
duction of synthetic aromatic diamidines, and 
reports have been published of the excellent 
results obtained from these preparations from 
abroad. As far as Indian lcala-azar is con- 
cerne.1, these drugs. 4:4 diamidino-diphenyl- 
ethylene (M.&B. 744) and 4 : 5 diamidino- 
diphenoxy-pentane (M.&B. 800) have been 
experimented with in a small group of cases of 
visceral leishmaniasis (Napier and Sen, 1940 ; 
Napier and Sen Gupta, 1943). These uon- 
antimonial preparations have not been advo- 
cated for general use due to unpleasant alarm- 
ing reactions, in the majority, of cases, experi- 
enced immediately after administration of the 
drug, and also due to neuropathic sequel© m 


some cases (Napier and Sen Gupta, 1942) . The 
relapse rate with- the latter drug M.&B. 800) 
is much higher (12 relapse out of 30 cases) than 
with pentavalent compounds (Sen Gupta, 
19441. An editorial in the Indian Medical 
Gazette (1943) states as follows : 

'It will be evident that, as far as India is 
concerned , the large majority of ordinary cases 
of kala-azar will continue to be treated and 
cured with pentavalent antimony compounds .’ 
So, for the present, let this be with Stibatin. 

Conclusion. — From experimental findings of 
thirty-two cases of genuine kala-azar, sodium 
antimony gluconate (antimony-v-hexonate) or 
Stibatin, has been found a specific drug in the 
treatment of Indian kala-azar; the toxicity of 
this compound is remarkably low compared 
with other pentavalent antimony compounds. 
In tea-estate practice, especially in hyper- 
endemic kala-azar areas under present economic 
conditions occasioned by the war, where -the 
institution of mass treatment is necessary, it is 
very essential to have a drug of such a quality, 
viz, which is not toxic, highly effective and 
easily and safely administered (either intra- 
muscularly or intravenously). From all- 
round experiments with this drug, one can 
safely advocate standardising the total dose 
at 1.50 c.cm. of the solution or 30 mg. of the 
Sb compound per pound of body weight for a 
course of treatment. The total dosage may be 
divided into ten injections to be given daily, 
or every alternate day, starting with smaller 
initial doses and the maximum being reached 
gradually. In patients of higher weight, 
where the total dose is estimated as more 
than 200 c.cm., the number of injections may 
be increased, and no attempt (in the writer’s 
opinion) should be made to exceed 20 c.cm. of 
the solution for a single injection. This dosage 
scheme should vary iu resistant cases, ; as, in 
such cases, one course of treatment should not 
be considered sufficient, and occasionally a mure 
intensive treatment may be required. In un- 
complicated cases, the duration of treatment 
should not exceed two to three weeks. 
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JAUNDICE IN AMCEBIC 


Plate XVIII XTrtA ,. 

LIVER ABSCESS : D. GOVINDA REDDY & C. MOHAN RANGAM. 



Fig. 1.— Sagittal section of the liver in case 1, showing a 
solitary abscess with thick fibrous wall pressing at its lower 
pole on the right hepatic duct. 



Fig. 3.— Medium power photomicrograph of 
& section made from the necrotic material 
inside the abscess showing amceb®. 



Fig. 2. — Low power photomicrograph of a 
section made from the wall of the abscess 
proximal to the occluded bile duct showing 
dilated tortuous bile ducts surrounded by 
fibrous tissue and inflammatory cells. 



Fig. 4. — Sagittal section of the liver in 
case 2, showing honey-combed abscesses 
in the right lobe. The posterior aspect 
of the anterior half of the liver is shown 
in the photograph. 
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the jerks to be brisk. In cases of peripheral 
neuritis by the time drop foot occurs the reflexes 
are lost completely. With a view to utilizing 
this sign as a differential diagnostic point a 
group of cases showing claw hands and drop 
foot were studied. In all the cases the deep 
reflexes on the affected side was very brisk. In 
one or two cases it was just brisk and in no 
typical case of neural leprosy were the deep 
reflexes poor or absent. 

A few cases in which the deep reflexes were 
absent but showed claw hand were not suffering 
from neural leprosy but the claw hand was due 
to other causes. 

In the available literature there is no refer- 
ence to this fact that the deep reflexes are very 
brisk in advanced neural leprosy cases. The 
writer has tested the reflexes in the neural 
leprosy cases without any deformity and found 
them to be brisk. So this sign is valuable in 
cases which are fairly early and a definite diag- 
nosis cannot be made by demonstration of 
bacilli and in which the clinical signs are 
equivocal. Cervical rib for example produces 
claw hand, but the biceps and supinator jerks 
are feeble or absent. 

The ankle jerk in all the cases of leprosy 
with drop foot was present. The biceps and 
supinator jerks were brisk in cases showing claw 
hands. It is a well-known fact that the deep re- 
flexes are exaggerated in the early stages of peri- 
pheral neuritis when the case is supposed to be 
in the irritative stage. The irritants in the peri- 
pheral nerves are lepra bacilli and they, being 
present all the time, keep up the irritant even 
when the patient develops drop foot and this, I 
believe, is the cause of the exaggeration of the 
deep reflexes in leprosy. It is very difficult to 
demonstrate the bacilli in every case because 
the bacilli are too few in the peripheral nerves, 
but probably this much is sufficient to cause 
exaggeration of the deep reflexes. The exagger- 
ation of the deep reflexes does not seem to bear 
any relation to the time for which the deformity 
has been present as the same holds good for 
long-standing cases as well as the cases which 
developed the deformity very recently. 

Summary . — In neural leprosy cases, even 
when they have developed drop foot and claw 
hand, the deep reflexes are exaggerated. 

My thanks are due to the Superintendent, Govern- 
ment General Hospital, for permission to report this 
observation. 

[The original manuscript was accompanied by 
a long table giving details of 24 cases and the 
deep reflexes present in them. This table has 
been omitted here in order to save space. 

The observations recorded here are of 
interest. The author, however, is incorrect in 
saying that similar observations have not been 
recorded before. . 

The author’s conception of leprosy appears to 
be that it causes a generalized peripheral neuri- 
tis, some nerves however showing more clinical 


affection than others. If this conception of 
leprosy is true then some explanation of the re- 
tained reflexes in leprosy, such as is given by 
the author , is necessaiy. This conception of 
leprosy however is not that generally accepted, 
and leprosy is not generally regarded as a 
generalized peripheral neuritis. The presence of 
the deep reflexes in cases of neural leprosy is, 
we believe, due to the fact that usually in such 
cases only certain nerves, particularly more 
superficial nerves are affected, and these nerves 
happen not to be those which are concerned with 
the production of deep reflexes. For example, 
drop foot is caused by affection of the peroneal 
nerve which is not in any way concerned with 
the production of the ankle jerk. An observ- 
ation that the ankle jerk is unaffected in leprous 
foot drop is one we should expect. Similar re- 
marks may be made about claw hand produced 
by involvement of the ulnar nerve which has no 
effect on the biceps and supinator jerks. — 
Editor, I.M.G. ] 


SUB-TYPES OF CHOLERA VIBRIO ISO- 
LATED FROM CHOLERA PATIENTS 
IN BOMBAY 

By D. TV. SOMAN 
and 

S. K. NAIL 

( From Haffkine Institute, Bombay) 

That the strains of cholera vibrio isolated in 
epidemic and sporadic outbreaks differed from 
each other on immunological grounds was first 
demonstrated by Japanese workers as early as 
1913 ; they called them ' original ’ and ‘ varied ’ 
respectively (Kabeshmia, 1913). It was left to 
Gardner and Venkatraman (1935) however to 
confirm the existence of serological sub-types 
within the classical sub-group I among the 
diverse heat-stable 0 antigens, and to designate 
them as types ‘ Inaba ’ and ‘ Ogawa ’. 

Observations on the serological sub-types of 
cholera vibrio in relation to sporadic and epide- 
mic outbreaks in different parts of India are 
very scanty. While a few such investigations 
undertaken refer to such areas as Northern 
India, Bengal, Assam, Burma and Madras, no 
information is available as to the serological 
sub-types encountered in outbreaks in and 
around Bombay. The object of this communi- 
cation is, therefore, to record the results of such 
an investigation conducted during the recent 
outbreaks of cholera in Bombay City in the 
years 1943 and 1945. 

Material for investigation was received from 
the isolation hospitalin the city, and was dealt 
with as quickly as possible on arrival in this 
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laboratory. The failure or success of the iso- 
lation of any intestinal pathogen depends on a 
number of different factors, the selectivity of. 
the medium being the most imDortant. The 
value of DEC medium being definitely estab- 
lished as a very suitable and selective medium 
for the isolation of the common intestinal 
natbogens including the cholera vibrio (Soman. 
1944). it was used during the nast and present 
investigation. Altogether 37 strains of cholera 
vibrio were isolated during the 1943 outbreak, 
and 127 strains during the 19 45 outbreak. 
Thpv were all tvnical cholera vibrios, gave a 
oositive cholera-red reaction and being non- 
hsemnlvtie (Gr pig’s technioue. 1914). Thev 
fermented saccharose and mannose ynth the 
formation of acid onlv. and did not ferment 
ara binose ; thus they belonged to Heiberg’s group 
T vibrios. Thev were agglutinated bv cholera 
0 serum srrcvun T. nrenaW in this Institute, and 
bv that obtained from Kasanli. Their serologi- 
cal snb-tvnes were further determined by slide 
agglutination tests with Tnaha and Ogawn. mono- 
snecific sera obtained from Kasanli. and also with 
+he absorbed sera, nrepared at this Institute. 
Thirty-five nut of 37 strains isolated in the 
1943 outbreak belonged to the Ogawa sub-tvpe, 
while two were found to be of Inaba snb-tvne! 
Inagglutinable vibrios were also isolated four 
times. Out of 127 strains isolated in the 1945 
outbreak, 126 belonged to the Ogawa sub-type, 
and only one was found to be of Inaba sub-type. 
Inagglutinable vibrios were also isolated nine 
times. It is of interest to note that all Inaba 
strains were isolated only at the end of both 
tlty outbreaks. The Inaba strain isolated 
during the 1945 outbreak was found to be from 
an imported case from Bengal. The patient 
a woman, came one month before to Malad, a 
suburb of Bombay, from her native place in 
Bengal. She gave a history that two days 
before she was attacked with vomiting and 
diarrhoea, and her servant had vomiting and 
diarrhoea, from which he recovered. The 
woman had to be admitted to the isolation hos- 
pital and was discharged after a few days. 

During the present outbreak, 40 per cent of 
the positive isolations were made in cases 
coming from the neighbouring cholera-stricken 
districts, such as Nasik, Thana and Poona 
One imported case was from Delhi. The serol- 
ogical sub-type determined for all these eases 
* as Ogawa, and this was proved to be the prey- 
alent sub-type during the years 1943 to 1Q45 
not only m the City of Bombay but in the ad- 
joimng districts. No outbreaks of cholera in 
the city had been recorded in the annual re 
port, of the Health Officer of Bombay MuM- 
cipality since the year 1939 till the year 1943 
Stray samples of stools from imffi JaS 
nto the city or from district cases were received 
by this Institute for detection of vibrios and 
the serological sub-types of these 5^ 


determined. The following is the record of 
such stray isolations : — • 




Sub-type and 

Year 

Area 

number of 



strains 

1940 

, Ahmednagar 

Ogawa 1 

1941 

! Ahmedabad 

Inaba 4 

1943 

1 Bombay 

5 Ogawa 35 

1 Inaba 2 

194 4 

i Nasik 
| Bombay } 

Ogawa 2 

1945 

1 Nasik 1 

Ogawa 926 


Thana j 
Poona J 

i 

; Inaba 1 


The production of monospecific Inaba and 
Ogawa sub-type sera made it possible to differ- 
entiate strains of the sub-type isolated from 
cholera cases in different parts of India. Inaba 
infections mostly prevailed over the greater 
part of Northern India, Bengal and Assam 
(Taylor, 1941). Strains isolated in Madras 
City and the northern districts of Madras Pre- 
sidency in 1936 or before belonged to the Inaba 
sub-type, but those isolated from the southern 
part of the Madras Presidency were chiefly of 
the Ogawa type. From a severe epidemic in 
Madras district in South India, 84 strains iso- 
lated from cases belonged to the Ogawa sub-type 
(Venkatraman and Pandit, 1938). The obser- 
vations and the study of two different sub-types 
m different parts of Madras Presidency did' not 
reveal any epidemiological differences. Inves- 
tigations carried out over a period of years in 
the Madras Presidency have shown extensions 
and recessions of the area in which the respec- 
sub-types may be the form associated' with 

• in-fnS A com P Iete change also occurred 
m 1940, when the Ogawa sub-type was the form 
associated with an outbreak in the Northern 
Circars, all 252 strains being of this type 
(Taylor, loc. at.). Similar changes were also 
observed n Bengal in 1938 ; 25 per cent of 
strains isolated m Calcutta were Ogawa (Pas- 
ncha, et al., 1938). . V 

In the absence of any previous record re- 
garding the sub-types prevalent in the Bombay 
Presidency, the author felt it desirable to record 
the sub-types determined during the two recent 

SK* following „p th. ^STS t 

t 

Summary and conclusions 
clioW* pr ?, va . len . t aiid predominant sub-types of 
1943 and 1 jg^- is< ^ ate ^ d ui ' in g the outbreaks of 

S£ ir Bomblv r e L dete ty, ned 

districts. One hundred a ? d , adjoining 
isolated have been tested d S1 . xty ' fo V; r strains 

8ro "' 1 1 In»ba «n S Tog»™ 0l ™ P i fi °c 
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sub-type sera. One hundred and sixty-one 
strains belonged to the Ogawa sub-type ; the 
remaining three strains were found to be Inaba 
sub-type. No ‘ intermediate ’ type was re- 
corded during the two outbreaks. Thus, the 
Ogawa sub-type infections were found to pre- 
dominate during the recent outbreaks of cholera 
in this part of the country. 


Suiprisingly, with the continuance of this conserva- 
tive treatment, the whole of the scrotum was reformed 
within five weeks. 


MALARIAL INFECTION IN THE 
NEW-BORN 

By R. N. VERMA 
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Resident Medical Officer, Shree Raghvendra Hospital , 
Bundi 

I was called in to attend a baby 4 days old 
suffering from fever. The baby was very 
restless, with frequent retraction of legs on to 
the abdomen, and twisting of hands and arms. 

The mother gave a history of fever 2 days before 
delivery, but the labour had been normal. The babv 
had been given a dram pf castor oil, and there were 
4 motions; it was also given 4 doses of a diaphoretic 
mixture on the previous day but with no improvement 
m the general condition. 


Venkatraman, K V., Indian J . Med. Res., 2 G, 585. 
and Pandit, C. G. 

(1938). 
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IDIOPATHIC GANGRENE OF THE 
SCROTUM 

By D. SHAMANNA 

Assistant Surgeon, L. F. Hospital, Sahlaspur 
( Mysore ) 

The following case report might be of 
interest in view of Mair's article on 1 Idiopathic 
gangrene of the scrotum ’ and the annotation 
on 1 Regeneration of the scrotum ’ published in 
the Lancet , April 14, 1945. 

A Muslim, aged 30 years, was admitted to the 
hospital for pain in the scrotum. He had noticed 
pain and a patch of redness in the scrotum on waking 
up one morning, and applied a poultice. Next day the 
patch sloughed out, leaving bare the corresponding 
area of the testes. The condition was growing rapidly 
worse and the patient came to the hospital on the 
third day. 

On admission, the. patient was dyspnceic and restless 
and complained of intense pain in the scrotal region. 
Temperature 102°F., pulse 110 and respiration 25. 
Locally, except a little fringe at the base of the penis, 
the whole of the scrotum had sloughed out and was 
dangling en 'masse leaving both the testes bare. The 
discharge from the wound was extremely foetid. The 
inguinal glands on both sides were enlarged and 
threatening to suppurate. There was no difficulty in 
micturition and the other systems were. normal. 

Facilities for bacteriological examination of the pus 
not being available, the condition was treated on the 
assumption that it was gangrene of the scrotum. 
Removal of the slough, frequent irrigation of the 
wound with warm , boric lotion, dressing it with cod- 
liver oil and sulph anil amide powder, and oral adminis- 
tration of sulphanilamide improved the general condi- 
tion of the patient and checked the spread of infection. 
On the fourth day after admission, the patient was 
aovrexial, pulse and respiration rates almost normal, 
pain considerably lessened and the swelling of the 
inguinal glands had subsided. 


On examination, the temperature was 103°F., 
the pulse too rapid to be counted, and the 
respiration hurried. A blood smear was taken 
at once and a large number of M.T. rings were 
found. The baby was put on mepacrine 
hydrochloride 1| 16 mg. every 4 hours. Next 
morning the temperature came down to 99 °F. 
but the general condition deteriorated and the 
baby died the same evening. 

Clearly this was a case of congenital malaria, 
as M.T. rings were found in the blood 4 daj^s 
after birth, and the incubation period of P. 
falciparum is 9 to 12 days. It is widety admitted 
that a healthy placenta will not permit malaria 
parasites to pass into the foetal circulation, but 
a damaged placenta will. On enquiry, I found 
that the placenta in this case was apparently 
healthy, and there was no history of injury 
either before or during labour. It seems possible 
that malarial infection may set up certain 
pathological changes such as hyperplasia in the 
placenta, under which conditions malaria para- 
sites may pass from the mother’s to the foetal 
circulation. 


PAPILLOMA OF THE BLADDER IN A 
CHILD THREE YEARS OLD 

By GHULAM NABHI, l.mj. 

A Hindu male child, three years old, was 
admitted to hospital with difficulty in passing 
urine, and distension of the bladder. The 
symptoms were of two months’ duration. The 
passage of a sound failed to detect the vesical 
stone. X-ray examination revealed, no stone. 
Symptomatic treatment gave no relief. Supra- 
pubic cystotomy was performed, and a soft 
growth about one inch long was found arising 
from the margin of the internal urethral orifice. 
The bladder was closed and a self-retaining 
catheter was left in place. Recovery was un- 
eventful. 
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The composition of Virol is such 
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of debility, whether the debility is due 
to illness or to other causes. 

Virol provides an ample calorific 
intake of carbohydrates, protein, and 
fat, accompanied by an adequate 
supply of the other essential nutritive 
factors. It is readily assimilated and 
completely absorbed by even the 
most delicate digestive system, with- 
out risk of strain. Virol is pleasant in 


flavour. The patient takes it with 
relish and benefits not only by its 
direct nutriment, but also because it 
assists in the digestion of other foods. 

The value of Virol in debility and 
wasting conditions has been demon- 
strated by over forty years’ clinical 
experience and by its increasing use 
in Hospitals and Clinics. 

j VIROL is composed of MALT EXTRACT, 
ANIMAL FATS (.specially refined ), EGGS. 
SUGARS ( including Glucose), ORANGE 
JUICE and added mineral salts and vitamins 


Agents for India: Messrs. A. H. Wheeler & Co., Asian Buildings, Nicol Road, Ballard Estate, Bombay 

VirSTItd!! London, EaglaaJ^ 



xl 


THE INDIAN MEDICAL GAZETTE ADVERTISER 


[Oct., 1945 


MAN DECAL 

trade mark 

Compound Calcium Mandelate B.D.H. 

Mandecal is fhe urinary anftsepffc of choice for those patients who are intolerant ot 
sulphonamides or in whom the infecting organism is resistant or insusceptible to the sulphonamides, 

Mandecal is particularly valuable during pregnancy when associated conditions such as nausea, 
or anaemia may preclude, or make undesirable, the administration of a sulphonamide. The pain, 
irritation and urinary frequency of B. coli infections are quickly relieved and the infecting 
organism is frequently eliminated in a period comparable with that required for elimination of 
infection when a sulphonamide is employed* 

Mandecal is issued in the form of a powder which mixes readily with water to form a smooth, 
even suspension, pleasantly flavoured and readily acceptable even to fastidious patients. 

Sfochs of Mandecal arc held by leading chemists 
and full particulars are obtainable from:— 

THE BRITISH DRUG HOUSES LTD. 

(Incorporated in England) 

Imperial Chemical House Ballard Estate 

BOMBAY 



***-. «V 

hFJSz? 


SO * 4 


Under the stress of wartime conditions the “ Mobilix ’ 
Ward outfit has earned a reputation for absolute relia- 
bility. It is built for hard service without the necessity 
for frequent maintenance, and is, therefore, well suited 
to the requirements of remotely situated hospitals. 

The “ Mobilix ’’has an output of 95 kV. (peak) at 40 
mA., or 43 kV. at 60 mA., and screening may be carried 
out continuously for periods up to 10 minutes. 
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of foods is entirely lacking in one vitamin. Clinically, 
few patients present all the classical signs attributed 
to any avitaminosis; actually any one case if carefully 
examined shows those of several. Certain manifesta- 
tions are common to beri-beri and pellagra, e.q. weak- 
ness, nervous irritability, vague _ malaise, lassitude, 
mental confusion, depression and inability to concen- 
trate. Beri-beri patients often show the skin lesions 
or the glossitis of nicotinic acid deficiency ani the 
cheilosis of ariboflavinosis.’ 


BERI-BERI : ADULT AND INFANTILE 


Beri-beri is a disease which is found to be 
common most when polished rice forms the 
bulk of the diet. It is endemic in Japan, 
South China, the Philippines, Siam and the 
Malay Peninsula and other areas, and is a very 
important cause of morbidity and mortality. 
It is reported as a common cause of infant 
mortality in Japan, and before the war was re- 
ported as one of the commonest sources of 
sickness in the Japanese army. The editor 
remembers seeing large numbers of cases of 
beri-beri in North Siam about 15 years ago and 
also in the Chinese in various parts of the 
East. In most parts of India, however, the 
fully developed syndrome of peripheral neuritis 
frequently with cardiac affection and attributed 
to vitamin deficiency is rare. It lias been stated, 
however, that vitamin-B, deficiency is very 
common in pregnant women in South India 
although typical eases of beri-beri are not 
common either in India or in South India as a 
whole. There is, however, one part of South 
India where beri-beri is not uncommon, viz the 
Northern Ci rears area of the Madras Presidency. 
The reason for the rareness of typical beri-beri 
in many parts of India is not fully understood. 
The use of rice parboiled before milling in many 
aieas (but not in the Northern Circars) is said 
io be the main factor. 

The whole question of the (etiology of beri- 
beri has been a subject of much discussion. On 
this subject Bicknell and Prescott state as 
follows : 


IV has been generally supposed tliat-beri-beri is 
deficiency disease due to Jack of vitamin B,. De 
ciency diseases, however, are never limited to lack 
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Bieknell and Prescott go on to quote various 
workers who have questioned the view that 
vitamin B, is the specific anti-neuritic vitamin. 

Adult beri-beri has been known for many 
centuries in Japan and has been the subject of 
special study by numerous workers, Japanese 
ancl others during the last 50 years. It teas a 
Japanese worker who 50 years ago first des- 
cribed infantile beri-beri differing in many im- 
portant points from the adult type of beri-beri. 
It appears in the first three months of life in 
children who are breast fed, and it is charac- 
terized by rapid onset, rigidity of the body, 
fretfulness, constipation, cedema of the extrem- 
ities, low urine output, enlargement of the 
heart, tachycardia, and cyanosis and some- 
times sudden death. Early symptoms are des- 
cribed as vomiting, anorexia, diarrhoea with 
green stools. The infant is often attacked with 
sudden _ paroxysms of pain causing tenderness 
and rigidity but not true convulsions. Aphonia 
is common and is said to be characteristic, and 
the beri-beri cry , is said to be diagnostic. 
Laryngoscopy may show cord paralysis. The 
pulse_ is feeble and rapid, the neck Veins are 
prominent and the face cyanosed. Death can 
occur within a daj r or two unless vitamin B 
is given. 


r . ' mm ok verily 

of infantile beri-beri was recognized, and it wks 
considered that although the disease appeared 
m breast-fed children of mothers showing signs 
of beri-beri, the aetiology of infantile beri-beri 
was possibly or probably different from that oi 
adult beri-beri. According to Fehily the term 
• bl 'S milk “tpocation ’ was suggested by Ito 
m 1911, and Fehily states that recent investi- 
gations of infantile beri-beri have simply con- 
firmed the idea that it is an intoxication and 
not the direct result of an avitaminosis. Fehilv 
lias surveyed the matter in a number of papers 
published m recent years, on the basis of a 
special study of the disease in maternal and 
child welfare centres m Hong Kong. Numerous 
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beri-beri can appear so very quickly even after 
a few breast feeds. It is true that the children 
of avitaminotic mothers have a very low vita- 
min-B intake, but they rarely show signs of 
beri-beri as seen in the adult. It is postulated 
that they suddenly develop * milk poisoning ’ 
when any vitamin B they have in the body is 
exhausted and with the increase in the toxic 
property of the mother’s milk. It is stated 
however that the post-mortem findings in in- 
fantile beri-beri are similar to, but less marked 
and less constant than, those seen in adult beri- 
beri. 

Fehily, in a recent article, discusses at length 
the diagnosis of infantile beri-beri and the diffi- 
culty of detecting the condition in a child who 
is often over-weight and shows no physical sign 
of disease, the symptoms being mainly vomiting 
after meals. She stresses the importance of 
this vomiting after meals of the fat, pale, 
flabby child with enlargement of the heart and 
some sign of cyanosis and dyspnoea. Loss of 
voice and the bringing up of mucus in the throat 
in a peevish, restless child who cries a lot. some- 
times arouses the suspicion of infantile beri- 
beri. Some bronchitis and slight fever may be 
present. The hoarseness may be wrongly attri- 
buted to laryngitis. Fehily stresses the charac- 
teristic aphonia and the visible but inaudible 
cry of the child. She attributes this to oedema 
of the mucous membrane and mucus collection 
in the throat, and oedema of the respiratory 
tract. Fehily discusses the differential diag- 
nosis of the condition in children from dyspep- 
sia, with flatulence (which is a common sign 
in infantile beri-beri) , meningitis, nephritis, 
peritonitis, helminth infection, tetany, etc,, and 
from broncho-pneumonia, bronchitis, laryngis- 
mlis stridulus and other similar conditions. She 
also describes chronic infantile beri-beri and 
deals with its differentiation from other forms 
of malnutrition, and since all these may be co- 
existent, differentiation is often difficult. It is 
noteworthy that acute ccdema is not character- 
istic of infantile beri-beri either in its acute or 
chronic forms, and if oedema is present, it is 
often localized. 

Since in the Northern Circars, at any rate, 
adult beri-beri is by no means rare, it was pre- 
sumed that infantile beri-beri would also occur, 
although its occurrence in India has, as far as 
we know, only recently been recorded. In 
our present issue we publish an article on in- 
fantile beri-beri by Krishnan, 'Ramachandran 
and' Kamala Sadhu, although the authors do 
not like the use of this term and avoid it in the 
paper. Nevertheless, it is obviously this con- 
dition which they are describing. We think it 
more than possible that this condition would 
be found in other areas of India, even in areas 
where adult beri-beri in its typical forms arc 
not seen. In other countries it is frequently 
found that the mother, although showing signs 
of vitamin -B deficiency, need not show the 
classical picture of beri-beri for actual infantile 


beri-beri to be seen in the baby she is breast 
feeding. We therefore think that this discus- 
sion of infantile beri-beri contained in this issue 
may be of some general interest, and might 
enable, the condition to be more widely 
recognized in India. 

J. L. 


THE INTERVERTEBRAL DISC AND 
SCIATICA 

The aetiology of the conditions of sciatica and 
low back pain have long been the subject of 
discussion in medical literature, and widely 
divergent views on the aetiology have been 
expressed by different workers. In recent years, 
however, numerous articles have appeared ex- 
pressing the opinion that sciatica is often, though 
not always, caused by disease of the interver- 
tebral discs in the lumbar region. A similar 
aetiology has been postulated for low back pain 
with or without sciatica. While these ideas 
have been hotly contested by certain writers, 
there seems to be a definite swing of opinion in 
support of these ideas. 

This swing of opinion is reflected in an article 
in the Medical Journal of Australia, August 
1945, p. 244, by James H. Young. This article 
starts with the following two sentences : 

‘My ideas on the subject of low back pain 
are now radically different from those expressed 
in a paper published two years ago. At that 
time I held orthodox views — views which were, 
of course, never based upon any proved phy- 
siological or pathological findings.’ 

The second sentence is an amazing one 
to find in a scientific paper in a scientific 
journal. If the views were not based on 
proved physiological or pathological find- 
ings why were they ever published ? The 
phrase * of course ’ would imply that this 
is a not uncommon procedure in medical liter- 
ature. Is this really so ? The frankness of the 
above two sentences, however, is refreshing. 
We find a similar frankness in some of the recent 
medical publications, authors frankly admitting 
in print the mistaken nature of the views and 
judgments previously expressed by them. This 
is a very healthy tendency seen in some recent 
medical 'literature. The good physician or sur- 
geon is not the man who never makes mistakes, 
but is the man who when he does make a mistake 
recognizes it as such, acknowledges it to himself 
and to other medical men, and above all learns 
from his mistakes. 

To return however to the subject of the inter- 
vertebral disc, the present tendency of opinion 
is well reflected fin the summary of the article 
above referred to which includes the following 
sentences : 

* The lumbar intervertebral discs are a major 
factor in the production of low back pain. Root 
pains are not necessary either for diagnosis or 
for localization. 
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beri-beri can appear so very quickly even after 
a few breast feeds. It is true that the children 
of avitaminotic mothers have a very low vita- 
min-B intake, but they rarely show signs of 
beri-beri as seen in the adult. It is postulated 
that they suddenly develop ‘ milk poisoning ’ 
when any vitamin B they have in the body is 
exhausted and with the increase in the toxic 
property of the mother’s milk. It is stated 
however that the post-mortem findings in in- 
fantile beri-beri are similar to, but less marked 
and less constant than, those seen in adult beri- 
beri. 

Fehily, in a recent article, discusses at length 
the diagnosis of infantile beri-beri and the diffi- 
culty of detecting the condition in a child who 
is often over-weight and shows no physical sign 
of disease, the symptoms being mainly vomiting 
after meals. She stresses the importance of 
this vomiting after meals of the fat, pale, 
flabby child with enlargement of the heart and 
some sign of cyanosis and dyspnoea. Loss of 
voice and the bringing up of mucus in the throat 
in a peevish, restless child who cries a lot some- 
times arouses the suspicion of infantile beri- 
beri. Some bronchitis and slight fever may be 
present. The hoarseness may be wrongly attri- 
buted to laryngitis. Fehily stresses the charac- 
teristic aphonia and the visible but inaudible 
cry of the child. She attributes this to oedema 
of the mucous membrane and mucus collection 
in the throat, and oedema of the respiratory 
tract. Fehily discusses the differential diag- 
nosis of the condition in children from dyspep- 
sia, with flatulence (which is a common sign 
in infantile beri-beri) , meningitis, nephritis, 
peritonitis, helminth infection, tetany, etc., and 
from broncho-pneumonia, bronchitis, laryngis- 
ixiUs stridulus and other similar conditions. She 
also describes chronic infantile beri-beri and 
deals with its differentiation from other forms 
of malnutrition, and since all these may be co- 
existent, differentiation is often difficult. It is 
noteworthy that acute cedema is not character- 
istic of infantile beri-beri either in its acute or 
chronic forms, and if oedema is present, it is 
often localized. 

Since in the Northern Circars, at any rate, 
adult beri-beri is by no means rare, it was pre- 
sumed that infantile beri-beri would also occiu, 
although its occurrence in India has, as far as 
we know, only recently been recorded. In 
our present issue we publish an article on in- 
fantile beri-beri by Krishnan, Ramachandran 
and Kamala Sadhu, although the authors do 
not like the use of this term and avoid it in the 
paper. Nevertheless, it is obviously this con- 
dition which they are describing. We think it 
more than possible that this condition would 
be found in other areas of India, even in aieas 
where adult beri-beri in its typical forms are 
not seen. In other countries it is frequently 
found that the mother, although showing signs 
of vitamin-B deficiency, need not snow the 
classical picture of beri-beri for actual infantile 


beri-beri to be seen in the baby she is breast 
feeding. We therefore think that this discus- 
sion of infantile beri-beri contained in this issue 
may be of some general interest, and might 
enable the condition to be more widely 
recognized in India. 

J. L. 


THE INTERVERTEBRAL DISC AND 
SCIATICA 


The aetiology of the conditions of sciatica and 
low back pain have long been the subject of 
discussion in medical literature, and widely 
divergent views on the aetiology have been 
expressed by different workers. In recent years, 
however, numerous articles have appeared ex- 
pressing the opinion that sciatica is often, though 
not always, caused by disease of the interver- 
tebral discs in the lumbar region. A similar 
aetiology has been postulated for low back pain 
with or without sciatica. While these ideas 
have been hotly contested by certain writers, 
there seems to be a definite swing of opinion in 
support of these ideas. 

This swing of opinion is reflected in an article 
in the Medical Journal of Australia, August 
1945, p. 244, by James H. Young. This article 
starts with the following two sentences : 

'My ideas on the subject of low back pain 
are now radically different from those expressed 
in a paper published two years ago. _ At that 
time I held orthodox views — views which were, 
of course, never based upon any proved phy- 
siological or pathological findings.’ 

The second sentence is an amazing one 
to find in a scientific paper in a scientific 
journal. If the views were not based on 
proved physiological or pathological find- 
ings why were they ever published ? The 
phrase ‘ of course ’ would imply that this 
is a not uncommon procedure in medical liter- 
ature. Is this really so ? The frankness of the 
above two sentences, however, is refreshing. 
We find a similar frankness in some of the recent 
medical publications, authors frankly admitting 
in print the mistaken nature of the views and 
judgments previously expressed by them. This 
is a very healthy tendency seen in some recent 
medical literature. The good physician or sur- 
o-eon is not the man who never makes mistakes, 
but is the man who when he does make a mistake 
recognizes it as such, acknowledges it to himself 
and to other medical men, and above all learns 
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The cervical intervertebral discs are often the 
site of pathological processes. The _ resulting 
symptoms include stiff neck, shoulder girdle pain 
and cervicobrachial pain. These have hitherto 
been labelled fibrositis, brachial neuritis and 
spondylitis. Future progress in this field will 
continue to be extensive, and must include care- 
ful clinical and radiological examination of 
patients such as I have indicated. 

In the intervertebral disc lies the key to a 
large part of the problem of so-called rheumatic 
disorders.’ 

It must however not be thought that here lies 
an easy solution to all the sciatica and low back 
pain. The following paragraph on the subject 
of sciatica is quoted from the publication on 
Medical Progress, 1943, of the British Encyclo- 
paedia of Medical Practice, p. 4 : 

‘This common and crippling complaint still 
challenges medicine to produce an explanation 
of its mechanism and to find a rational and 
effective treatment. The ruptured interver- 
tebral disc has become a popular explanation as 
a causative lesion, but it is not clear why it 
should cause an intermittent and not a con- 
tinuous sciatica, nor is operative removal of the 
excrescence an unqualified success. J. H. 
Kellgren’s work (1941) on the reference of pain 
from one area to another within the territory 
of deep tissues supplied by one spinal segment 
gives precision to the idea of referred sciatic 
pain due to lesions of joints, ligaments and 
fibrous tissues in the lumbar and sacral regions, 
and encourages the search for such lesions and 
their infiltration with a local anaesthetic. Text- 
book sciatic neuritis, if such, exists, is taking a 
back seat among the causes of sciatica. But 
much observation and study are yet required 
to put the management of cases of sciatic pain 
on a satisfactory basis.’ 

J. L. 


treatment of malaria.- Possibly the only pub- 
lished account of the use of this drug in human 
malaria was made in the Indian Medical 
Gazette, May 1945, by Das Gupta, Lowe and 
Chakravarty, who found that the drug, while 
effective in malaria, appeared to be toxic in 
certain cases to such an extent as to pieolude 
its general use in malaria. This is apparently 
accepted by the manufacturers, who have now 
introduced this newer drug M.4888 which is 
said to be vastly superior to the previous one. 
The manufacturers are now applying the name 
‘ Paludrine ’ to this new drug, the old drug 
apparently being no longer prepared or used. 
A letter from the manufacturers on this subject 
is published in our correspondence columns in 
this issue. We wish to make this position clear 
to our readers, since paludrine will apparently 
play an important part in the _ treatment of 
malaria in future, and since publications on it 
are likely to be numerous. In this journal, 
apparently the only journal in which the name 
paludrine was used for the old drug, the name 
paludrine will in future be used for the new 
drug. If need arises to refer to the old drug, 
it will be called M.3349. 

We hope that the manufacturers realize fully 
that ‘’any drug which aims at being widely used 
in India for malaria must be cheap, and we 
hope that steps will be taken to put this new 
drug on the market at a price which will make 
it possible for the millions of patients with 
malaria in India to use it. This means not only 
a low price, but a very low price, because of 
the poverty of most people in this country. A 
copy of this note is being sent to the 
manufacturers. 

J. L. 


Medical News 


PALUDRINE— M.4888 

Recently, the news from England and the 
daily press in England have included items re- 
garding the new potent ' anti-malarial drug 
named * Paludrine ’ (or M.4888) of the Imperial 
Chemical (Pharmaceuticals) Ltd., Manchester. 
No detailed medical reports are available on this 
preparation. It is believed that the drug has 
been thoroughly tested in cases of malaria in 
England and particularly at the Liverpool 
School of Tropical Medicine. It is apparently 
claimed that the new drug is much more effec- 
tive than quinine and the previously avail- 
able synthetic anti-malarials. This ’ is good 
news indeed and we hope soon to have some of 
the drug to try in malaria in India. There is 
creiy icasou to believe that an important new 
discovery has been made. 

< n \ a unfortunate that the same name 
I aludrmc was applied to a previous product 

f Sa fr C oom llpan , y , f ° r , a dn, 2 which bore the 
number M.3349 and which was designed for the 


THE INDIAN HONOURS LIST 
14th June, 1945 

The following are the names of medical men, and 
others associated with medical institutions, in the 
Indian Honours List of date 14th .Tune, 1945. We offer 
them our congratulations. 

G.I.E. 

Lieutenant-Colonel Tv. R. Iv. Iyengar, o.b.e., i m s 
(Retired), Director, Pasteur Institute of Southern India 
Loonoor, Madras. 

O.B.E. 

Lieutenant-Colonel A. N. Chopra, i.m.s., Inspector- 
General of Prisons, and Director of Health, Orissa. 

Lieutenant-Colonel M. Sendak, i.m.s., Superintendent, 
Special Prison, Ahmednngar Port, Bombay. 

War ^ Com “ ner - 
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1 . Iv. Biswas, Esq., Civil Assistant Surgeon, Bengal 
S. _ Ghosh, Esq., Professor of Chemist™ Amt 
Physics, School- of Tropical Medicine, Calcutta d 
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Kaisar-i-Hind Gold Medal 

Miss Jessie Findlay, Principal and Professor of Sur- 
gery, Women’s Medical College, Vellore, Madras. 

B. L. Carr others, Esq., Director, Medical Centre, 
Mi raj. 

Kaisar-i-Hind Silver Medal 


It. Hussain, Esa., Assistant to the Civil Surgeon of 
Patna, Medical Officer-in- charge, Patna Police Hospital 
and Lecturer in Medical Jurisprudence, Patna Medical 
College, Bihar. 

S. M. A. Rahman, Esq., Civil Surgeon (officiating), 
Bilaspur, Central Provinces and Berar. 


Lady Doris Birkmyre. Honorary Regional Staff 
Officer (Welfare), Indian Red Cross and St. John Joint 
War Organization, Calcutta. 

Miss Jean Arthur Gemmell, w.m.s., Medical Super- 
intendent, Alice Horsman Memorial Hospital, 
Cawnpore. United Provinces. 

Mrs. Lilian Gertrude Holder, Vice-President, Shillong 
Red Cross Committee. Assam. 

Miss Edith Marv Mann. Nursing Superintendent, 
Chittagong General Hospital, Bengal. 

Miss Wilhelmina Noordvk. Nursing Superintendent, 
Scudder Memorial Hospital. Ranipet. Madras. 

Mrs. Penn Da rash aw Vakharia, Honorary Treasurer, 
Ladies Red Cross Work Party, Broach, Bombay. 

Miss Annie Elizabeth^ Young. Nursing Superintendent. 
Ladv Willingdon Hospital. Lahore. Punjab. 

Miss Bessie Young, Matron, Government Tuber- 
culosis Sanatorium, Dadar, North-West Frontier 
Province. 

G. S. Evite. Esq., Medical Superintendent. Sir William 
Wanless Tuberculosis Sanatorium, Wanlesswadi, 
Bombay. 

The Reverend E. R. Lazarus. Honorary Super- 
intendent, Cuttack Leper Asylum, Orissa. 

Bar to the Kaisar-i-Hind Silver Medal 

Miss Jennv Gauld, Lady Minto’s Indian Nursing 
Association, Delhi. 61 


Kaisar-i-Hind Bronze Medal 

Mrs. Josephine Ernestina Benjamin, Ladv Doctor. 
Municipal Zenana Hospital, Bannu, North-West 
Frontier Province. 

Mrs. Vasundhara Vinayak Ghnvpure. Lady Doctor- 
m-eharge, Indian Troops Families Hospital,- Royal 
Bombay S. and M. Group. I.E., TCirkee. 

Mrs. Lucy Richardson, Sister, Medical College Hos- 
pitals, Calcutta. 

M. X. de Noronha, Esn., Honorary Radiologist. 
Ursula Horsman Memorial Hospital, Cawnpore, United 
Provinces. 

Khan Jahan Khan. Doctor-in-charge, Mission Hos- 
pital, Karak, North-West Frontier Province. 

T. Kiiki. Esq., Doctor-in-charge, Manipur State 
Hospital, Ukhrul, Assam. 

Khan Bahadur 

Sved Niamathulla, Private Medical Practitioner, and 
Ex-Mayor, Corporation of Madras.^ 

Khan Sahib Syed Tajuddin Sahib Bahadur. Private 
Medical Practitioner, and President, The Hood Co- 
operative Institute, Tanjore. Madras. 

Khan Sahib C. M. Ahmad. Hospital Surgeon, Punjab 
Veterinary College, Lahore, Punjab. 

Rai Bahadur 

P. N. Sen, Esq., Civil Surgeon, Jaunpur, United 
Provinces. 

R. M. Das. Esq., Santi and Ivamini Tea Estate, 
Hoogrijun, Lakhimpur, Assam. 


Rao Bahadur 

R. M. Mathew, Esq., Assistant Director of Public 
Health, Madras. 

M. S. ICripalini, Esq., Medical Praclitioner, Hydera- 
bad, Sind. 


Khan $ahih 

M. M. Hossain, Esq v Medical Practitioner, Bagerhat, 
Khulna, Bengal. . , _ , . 

A. A. Khan, Esq., Medical Officer-m-charge, Colvin 
Hospital, Allahabad, United Provinces. 

M. A. Alvi, Esq.. District Medical Officer of Health, 
Moradulmd, United Provinces, 


Rai Sahib 

J. Banerjee, Esq.. Civil Surgeon. Khulna, Bengal. 

B. N. Mukharii, Esa., ^Medical Officer, His Excellency 
the Governor’s Staff Dispensary, Bengal. 

T. . S. Shukla, Esq., Civil Surgeon (officiating), 
Ghazinur. United Provinces. 

R. jN. Tandon. Esq.. Medical Officer-in-charge, Sadr 
Hospital, Gorakhpur, United Provinces. 

B. ^ B. Mukharii, Esci.. Assistant Surgeon, Gaya 
Pilgrim Hosnital, Gaya, Biliar. 

Y. Sinlia, Esq., Homoeopath, Laheriasarai, Darbhanga, 
Bihar. 

Rao Sahib 

t R. V. P. C. Pillai, Esq., Private Medical Practi- 
tioner. Tinnevelly, Madras. 

N. Krishna swa mi, Esq.. Senior Sub-Assistant Surgeon, 
Bowring Civil Hospital, Bangalore. 

O.BJ . 

To the First Class with the title of * Sardar Bahadur 9 
Indian Army Medical Corps 

Subedar-Major Muhammad Ismail, Bahadur, o.b.i. 
Subedar Sunder Singh. Bahadur, o.b.t. 

Subedar-Maior Muhammad Shafia, Bahadur, o.b.t. 
Subedar-Major Babu Singh, Bahadur. o.B.r. 
Subedar-Maior Amar Nath Chopra. Bahadur, o.B.r. 
Subedar-Maior Kartar Singh Bewal, Bahadur, o.b.t. 
Subedar-Maior Arjun Singh Dhillon. Bahadur, o.b.t, 
Subedar-Maior Hardyal Singh. Bahadur, o.b.t. 
Subedar-Maior Anun Singh Sekhon, Bahadur, o.B.r. 
Subedar Bishan Das Minocha, Bahadur, o.b.t. 
Subedar-Maior Hirde Narain, Bahadur, o.b.t. 
Subedar-Major Udham Singh. Bahadur, o.b.t. 

Subedar Daval Singh, Bahadur, o.b.t. 

Subedar Balwant Singh, Bahadur, o.b.t. 
Subedar-Maior Rajindar Singh, Bahadur, o.b.t. 
Subedar-Major Atrna Ram, Bahadur, o.b.t. 

To the Second Class xoith the. title of * Bahadur * 
Subedar-Major Hnqiqat Rai. 

Subedar TCundan Lai Jaini. 

Subedar-Maior Palathunkal Ipe Ipe. 

Subedar-Maior Pitam. 

Subedar-Major Gazi Ram. 

Subedar Muhammad Wasi] Khan. 

Subedar Balwant Rai Puri. 


VITAMIN A REQUIREMENTS. EXPERIMENTS 
IN BRITAIN* 

In response to a request from the Ministry of Food, 
the Vitamin A Sub-Committee of the Accessorv Food 
Factors Committee (Lister Institute and Medical 
Research Council! undertook an experiment to obtain 
information on the human requirement of vitamin A 
and of carotene. The experiment was carried out at 
the Sorhy Research Institute, Sheffield, for the Medical 
Research Council, bv which it was financed. It lasted 
from July 1942 until October 1944. 

Twenty-three ‘conscientious obiectors’, twenty men 
and three women, volunteered to live on a diet designed 
to be deficient in these substances but complete in 
every other respect. The absence of vitamin A^ and 
its nrecursors was confirmed spectvophotometrieallv 
and biologically. Young rata fed on the diet grew well 
when supplied with vitamin A but, without it, foiled 
to thrive and their livers at autopsy were devoid of 
vitamin A. The disappearance of carotene from the 

* Abstracted from Features pamphlet. No. 198. dated 
21st September, 19-15, of the Bureau of Public Informa- 
tion, Government, of India. 
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blood plasma of the deprived volunteers confirmed the 
absence of these substances from the diet. Prophy- 
lactic therapeutic tests were made with vitamin A and 
carotene, and fecal excretion tesla were made with 
carotene from different sources. No attempt was made 
to differentiate between the biological values of 
different isomers of carotene. 

As the experiment lasted more than two years, the 
results obtained were extensive and cannot quickly be 
prepared for publication, but, since their implications 
in assessing nutritional status and requirements m 
respect of vitamin A are far-reaching, the chief conclu- 
sions about which the team of workers is unanimously 
in agreement are given below. 

With efficiency for dark adaptation and plasma values 
for vitamin A as criteria, none of the sixteen deprived 
subjects became depleted within a year. Eleven of 
these continued the test for more than thirteen months, 
and only three showed marked signs of depletion after 
fourteen, seventeen and twenty-two months, respect- 
ively. Most of the remainder showed no changes 
attributable to vitamin-A deficiency, except a gradual 
fall in the plasma value for vitamin A, estimated by 
the antimony # trichloride method; but one failed to 
show this sign of deterioration even after twenty-two 
montlrs. The state of the vitamin-A reserves of this 
sample of the population of Great Britain in the 
summer of 1942 would thus seem to have been suffi- 
cient to meet the requirements for from one to two 
years. This conclusion is in harmony with the finding, 
at about the same period, of a median value of 
600,000 I.U. for the total vitamin-A reserves of the 
liver, determined at autopsy, in cases of accidental 
death. 

In the three markedly depleted subjects, the value 
for vitamin A in the blood plasma declined from about 
90 I.U. per 100 ml. to about 30 I.U. In the test of 
the capacity for dark adaptation, measured with the 
Wald-Steven modification of the Hecht-Shlaer adapto- 
meter, the values for the final rod-threshold ranged, 
at the start, from 1.55 to 1.95 log. micromillilamberts, 
and rose to between 2.38 and 3.44; at about the same 
time, the time of transition from cone to rod vision, 
which was at first from five to ten minutes, increased 
to as much in one case as thirty-three minutes. 

In contrast with the slow fall in the value for 
vitamin A in the plasma which occurred in almost all 
the subjects undergoing depletion, the value for total 
carotenoids fell quickly and remained low. Chromato- 
graphy of a pooled sample of plasma after nine months 
of depletion showed it to contain IS ngm. total 
carotenoids per 100 ml., but no measurable amount of 
A- or B-carotene. The value for the final rod-threshold 
in all the subjects, whether undergoing depletion or 
not, deteriorated significantly during the first winter, 
seven months from the start, but, in most cases , 
recovered in the spring to the initial level. The 
explanation of this phenomenon is unknown, but the 
risk of misinterpretation thus introduced is clearly 
great. 

The value did not again deteriorate significantly until 
much later, when the plasma value for vitamin A had 
declared to about 40 I.U. per 100 ml. There did not 
appear to be any correlation between the value for 
vitamin A in the plasma and the value for the final 
rod-threshold until both had deteriorated significantly. 

-three different laboratories carried out the blood 
tests, the samples being distributed by post; their 
results often varied much for the same sample but 

r^,H, Vera ift a £ i'? ci “ fc . numbor Tiered consistent 
results. All three laboratories agreed that no great 
reliance could be placed on the result of a single 
estimation for vitamin A in plasma. S 

From the thirteenth month of the experiment 

. Llvl . nsstone applied his new technique 
oi rod scolometry to examination of the volunteera 
By this method the field of vision was mapped S 
conditions ot dart adaptation with test P obiects of 
known very low luminosity. The technique confirmed 
the existence ot detective night vision in Hip 
volunteers whose final rod-threshold was raid ^and 


cone-rod transition time lengthened. In addition, this 
method revealed the night vision as defective n five 
of the other deprived subjects who gave uoimal iea l- 
ings with the adaptomelers of Graik and of W ald and 
Steven. On treatment with vitamin A or carotene, the 
scotometry readings returned to normal. Rod scoto- 
inetry thus seemed to detect deterioration of capaci y 
for dark adaptation earlier than was possible by 
measurement of the dark-adaptation curve. . 

There were no objective changes on genera clinical 
examination, or conjunctival changes perceptible with 
the slit-lamp microscope; there were no changes intne 
blood picture or platelet count. Only one subject 
showed follicular hyperkeratosis, but # a study ot the 
case historj r indicated that the condition was piesent 
from the start and was not specifically affected by 
variations in the vilamiu-A supply. There were no 
definite changes in response to memory and fatigue 
tests. There was no consistent loss of weight. 

A comparison of the dietary and fecal carotene for 
the volunteers receiving a carotene supplement showed 
that the disappearance of carotene from the gastro- 
intestinal tract was highest when the carotene was 
dissolved in fat (arachis oil dr margarine); on the 
average, 28 per cent of carotene given in this form 
was excreted. The percentage excretion of carotene 
from green vegetables (cabbage or spinach) was in the 
region of 60, and from sliced carrots in the region 
of 75. The individual variations were wide. 

Seven volunteers without previous depletion received, 
for periods of from six and a half to twenty-two and 
a half months, a daily supplement of about 2,500 I.U. 
vitamin A as distilled natural esters in oil, or of about 
5,000 I.U. carotene, in oil or from various natural 
sources, and showed no changes attributable to vitamin- 
A deficiency. 

The three subjects who developed defective night 
vision and low plasma values for vitamin A were dosed 
•with vitamin A- or B-carotene in oil while the defi- 
cient diet continued. In one case treatment with a 
daily dose of 1,300 I.U. restored dark adaptation and 
plasma vitamin-A values to normal levels within five 
months. A second case did not respond to a dose of 
1,300 I.U. carotene daily but improved in the course 
of five months when the dose was changed to one 
of 2,000 I.U. daily. In the third case, where the 
degree of deficiency, was milder, a daily dose of 
2,600 I.U. carotene promptly improved dark adaptation 
and^ the concentration of vitamin A in the plasma. 

When the amount of carotene excreted was deducted, 
the amount of vitamin A and of carotene which 
brought about the same result would thus appear to 
be about the same. 

For assessing the requirement the relevant results 
are the following : — 

A daily dose of 1,300 I.U. vitamin A or of 2,600 I.U. 
carotene was sufficient to cure a mild state of vitamin- 
A deficiency. The body reserves of vitamin A, 
presumed as already mentioned to have had a median 
value of about 600,000 I.U., were sufficient in all 
sixteen deprived subjects to prevent the onset of defi- 
nite signs of vitamin-A deficiency for from twelve to 
twenty months; such a reserve would correspond with 
an average rate of consumption of 1,300 I.U daily 
for fifteen months. 

„ ^ u ?'TT incl H sio “ in 4 the d , ief ' of a fiaify Close of 
2,500 I.U. vitamin A, or of 5,000 I.U. carotene, may 
be regarded as adequate for maintenance of normal 
human adults and as leaving a fair margin of safety. 

MONTHLY CLINICAL MEETINGS AT THE 
SCHOOL OF TROPICAL MEDICINE, CALCUTTA 

Monthly clinical meetings at 4-30 p.m. on the first 

ftip d fi eS f day '?■ eac | 1 ■“ onfcl1 have been inaugurated. At 
the first meeting held on the 3rd October 1945 thorp 

dEcn^ed. - The f0ll0Wmg cases were shown and 

TiSee rfttS werTol thTclaSl SSbwBgSft 
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type. The unusual finding of a marked increase in 
the serum calcium was reported in two of these cases. 
Tlip fourth case was of the rare type described by 
Voorhoeve where the stippling is replaced by parallel 
or radiating plaques. In this case the serum calcium 
was normal. All the cases were examined as the result 
of injury (? fracture), and none of the cases showed 
any clinical sign other than that of injury. 

Captain Somerset showed a case of xeroderma 
pigmentosa (Kaposi's disease) in a female aged 16, 
with pigmentation of the skin and corneal ulceration in 
both eyes. The skin showed small areas of hyper- 
pigmentation and hypertrophy, most marked on the 
face. 

Dr. Ukil showed a case of bronchiectasis in a female 
child, probably developed from an unresolved pneu- 
monia at the age of 5. A feature of the case was the 
presence of * friction rales’ audible over all the zones 
of the right lung. The not infrequent occurrence of 
bronchiectasis in India was stressed and the mtiology, 
pathogenesis, diagnosis, prognosis and treatment were 
outlined. Tile importance of lipiodol bronchography 
in diagnosis was stressed. 

Dr. Lowe showed a case of acute infantile hemi- 
plegia in a child aged 3 years. The child was admitted 
to hospital with chronic malaria, dysentery and hypo- 
pro teinae mi a, and while in hospital developed the 
condition, a complete hemiplegia of the whole of the 
left side of the body. The suggested diagnosis was 
acute cerebral palsy of childhood. The alternative 
diagnoses of acute miliary tuberculosis, pysemic abscess, 
cerebral malaria, in this case were discussed, but con- 
sidered unlikely. 

Dr. Lowe also showed a case of Parkinsonism follow- 
ing a febrile attack, probably acute encephalitis. 

Dr. L. M. Ghosh showed a case of multiple and 
widespread liomyomata of the skin and discussed the 
diagnosis of the condition, its differentiation from Von 
Recklinghausen’s disease, etc. 

Dr. P, C. Sen Gupta showed a case of kala-azar 
complicated by cancrum oris involving the soft and 
hard palate on one side and described the striking 
results of penicillin in the treatment of this case. The 
acute process stopped immediately, the lesion quickly 
became quite clean, and shortly afterwards the dead 
bone separated spontaneously and the lesion healed. 

Dr. Dharmendra showed two cases of leprosy, one of 
neural type with a patch on the forearm and thickening 
of most of the cutaneous nerves and nerve trunks of 
the arm; and one of lepromatous type in which there 
was involvement of the whole skin of the body with 
very little in the way of visible lesions. The skin and 
mucous membrane, however, showed large numbers of 
bacilli. 


DEPARTMENT OP FOOD, GOVERNMENT OF 
INDIA, NEW DELHI. BULLETIN NO. 7, 
' NUTRITION \ JULY 1945 

This bulletin, like its predecessors, will be a very 
interesting and useful one to the laity in this country. 
Its 20 pages contain authentic information under the 
following headings : the economics of diet; chart show- 
ing comparative vitamin 1 A * and * C ’ contents of 
rice, wheat and fruits; the campaign for better food; 
nutrition work in the provinces; radio questions and 
answers; more experiments at Coonoor; food facts; 
food flashes; the problem of milk; separated milk 
powder; on the kitchen front— recipes ; Bangalore 
subsidizes milk for its children; nutrition research. 


MEDICAL RESEARCH COUNCIL WAR MEMO- 
RANDUM NO. 14. NUTRITIVE VALUES OF 
WARTIME FOODS. HIS MAJESTY’S STA- 
TIONERY OFFICE, LONDON. Pp. 59. PRICE, 
Is. Od. 1945. 

The differences between the values for the composi- 
tion of wartime and peacetime foods are often great 


and this memorandum has been prepared to meet the 
demand of the dietary surveys of the population which 
are being carried out by the Ministry of Food and 
the Ministry of Health. For raw foods, the values 
for proteins, fats, carbohydrates and for the relatively 
small number of minerals and vitamins most likely to 
be deficient in human diet, are compiled from the 
results of direct analyses carried out in Britain and 
from the literature, and are given in 3 tables. These 
tables are suitable for evaluating dietary surveys and 
may also be found convenient in planning human 
dietaries where a high degree of scientific accuracy is 
not required. 


SULFADIAZINE IN TREATMENT OF RELAPS- 
ING MALARIAL INFECTION DUE TO PLAS- 
MODIUM VIVAX 

Thirty-'three patients with vivax malaria acquired in 
the South-West Pacific area were treated with sulfa- 
diazine over a two-week period. Acute clinical symptoms 
were controlled by a course of atabrine or quinine 
immediately preceding sulfadiazine therapy. Sulfadiazine 
blood levels of 4.7 to 10.7 mg. per hundred cubic centi- 
metres were obtained in each instance. Follow-up on 
these patients three months later revealed that 16 had 
relapses, an incidence of 48.5 per cent, whereas our 
relapse rate for patients treated by usual courses of 
atabrine or quinine was 46.7 per cent. 

Sulfadiazine is of no value in preventing relapses 
in the strain of P . vivax malaria naturally acquired 
in the South-West Pacific area and deserves no place 
in the therapy of this type of malaria. 

(Abstracted from the Journal 
of t/ie American, Medical 
Association, 5th May, 1945.) 


UNITED PROVINCES MEDICAL COUNCIL 

At the meeting of the United Provinces Medical 
Council held at Lucknow on the 22nd and 23rd March, 
1945, the following resolution was referred to the 
standing committee for careful consideration and 
redrafting : 

‘ This Council recommends to the Provincial Govern- 
ment and through it to the Government of India that 
the practice of quackery is increasing daily in the 
country and as the Indian (Medical) Degrees Act 
(Act VII of 1916) and United Provinces Medical 
Registration Act (Act III of 1917) have failed in their 
purpose of protecting the practice of scientific medicine, 
the necessary legislation on the following lines be 
undertaken as early as possible : 

(i) It should be a penal offence to use the prefix 
“ Doctor ” or u Dr.” by any one unless he possesses 
either a degree of doctorate from a recognized 
university or a medical qualification registrable 
by the Indian Medical Council or one of the 
Provincial Medical Councils or both. 

(u) It should be a penal offence to use suffixes and/ 
or prefixes simulating recognized medical 
degrees or diplomas. 

(in) It should be a penal offence for anyone to 
practise scientific system of medicine (Allo- 
pathy) unless he holds a medical qualification 
registrable by either the Medical Council of 
India or by any one of the Provincial Councils 
or both.’ 


L A. M. C. JOURNAL, VOL. 1, NO. 2 

This second number of this new journal contains 
several items of interest to service medical men and 
also five articles giving up-to-date summaries of the 
present knowledge on the important diseases such as 
anaemia, kala-azar, hepatitis, sciatica, etc., by eminent 
military medical authorities. 
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THE TREATMENT AND PREVENTION 
OF VITAMIN-Bi DEFICIENCY IN 
INFANTS: A PUBLIC HEALTH 
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By Rao Sahib B. G, KRISHNAN 

Assistant to the Director , Nutrition Research 
Laboratories , Coonoor 
S. RAMACHANDRAN 
Municipal Health Officer , Cocanada 
and 
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this paper deals. This condition does not , , m 
its symptomatology, closely resemble adult ben- 
beri in its classical forms. Since it responds 
dramatically to treatment with pure vitamin 
B,, and appears to be closer to an unmixe 
single vitamin deficiency than any other con- 
dition reported in human beings, it could reason- 
ably be called ‘ vitamin-Bj. (or thiamin) 
deficiency in infants’. This is, however, a 
clumsy title. The population of the Noithein 
Circars has coined a word — ■ anasa ’——which is 
used to describe the disease, _ but, while most 
' anasa ’ is vitamin-B x deficiency,- the same 
name is also applied to other forms of disease 


Additional Municipal Health Officer, Cocanada 

Aykroyd and Krishnan (1941) reported cases 
of infantile beri-beri in the Northern Circars 
area in the Madras Presidency, where beri-beri 
in adults was known to be common*. They 
found that in three towns, Bezwada, Cocanada 
and Vizagapatam, a peak in infant mortality 
occurred at the fourth month of life, while this 
peak was absent in other towns outside the 
beri-beri area. They concluded that infantile 
beri-beri was the chief cause of the unusual in- 
fant mortality. No direct clinical evidence 
was, however, available as to the prevalence of 
the disease, nor had any systematic attempts 
at prevention or treatment been made. To 
follow up the preliminary investigations, an 
‘ infantile beri-beri enquiry ’ was undertaken in 
1942 in Cocanada under the auspices of the 
Indian Research Fund Association. With the 
co-operation of the municipal authorities, the 
municipal health officer and the director of 
public health, Madras, one of the municipal 
infant welfare centres in Cocanada was taken 
over for purposes of the enquiry, and this was 
placed in charge of a lady health officer. 

The present paper gives an account of the 
work of the centre. It confirms the provi- 
sional conclusion that infantile beri-beri is com- 
mon in this part of India and indicates ways 
and means of attacking an important public 
health problem by the use of preparations of 
synthetic vitamin B t . 


Clinical 

‘Infantile beri-beri’ is not a satisfactory 
name for the condition in infants with which 


*Tlie epidemiology of beri-beri in India has bee 
luliy considered in various papers from the Nutritic 
•Research Laboratories. The prevalence of beri-beri 
the i\ or them Circars is due to the fact that in th 
area machine-milled raw rice is consumed by all sectioj 
ot the population. 


priate as a scientific medical term. 

The following clinical account of the condi- 
tion was given by Aykroyd (1943) : 

‘ Infantile beri-beri occurs in. breast-fed infants 
usually from the second to the fifth month of life. In 
the acute form, known to the Chinese as “Pang-Team 
or “ wind-mucus ”, the infant may suddenly become 
C3 r anosed, with dyspnoea and tachycardia, and die in a 
few hours. The disease may show itself in an infant 
in apparent health with few prein onitory signs. 
Because of their acute fulminating nature, such cases 
may rarely be seen by the physician or welfare worker, 
but mothers with infants showing the condition in less 
desperate form may give a history of the sudden death 
in this fashion of other infants in early infancy. In 
Singapore (Paris, loc . cit.) the mother may make the 
simple and dramatic statement that one or more of 
her infants has “ turned blue, sighed and died ”. 

‘In the more usual type of case, the child is seized 
with screaming fits and attacks of colicky pain. Dur- 
ing severe paroxysms the infant may straighten out 
its body and become rigid. Convulsions may occur. 
There is some vomiting and diarrhoea and the infant 
appears restless, pallid and ill. It may rapidly become 
worse — it is in fact in an acutely dangerous condition — 
but the disease may not prove immediately fatal and 
may follow a more chronic course. One very charac- 
teristic sign, usually encountered only in fairly severe 
cases, is partial or complete aphonia. The infant’s ciy 
may be thin and almost inaudible and in some instances 
it may go through the motions of crying, without any 
sound proceeding from its mouth. The aphonia, some- 
times accompanied by signs of bronchitis, may suggest 
that respiratory disease is the primary cause of the 
infant’s condition and confuse the diagnosis. (Edema 
is not a common feature. Textbook accounts of 
infantile beri-beri usually include a picture of a swollen 
cedematous infant and such pictures have, in my opi- 
nion, often hampered the recognition of the disease. 
According to some writers there may be localized 
cedema in certain cases, e.g. of the face, but this has 
not yet been observed in the series of cases treated 
m Cocanada. Enlargement of the right side of the 
heart and loss or diminution of the knee jerks are 
said to occur in some cases, but neither of these signs 
is easy to detect in a screaming and restless infant. 
J^xconation of the skin and mucous membrane at the 
angles of the mouth and in the region of the anus 
appears to be a fairly common sign. It has been 

0^^ writos° 0Canada bUt haS not been recorded b P 

‘In the more chronic form of infantile beri-beri the 
pic ^ ure f does not greatly differ from that of 

W TW U r “°n and m . a I asmus o f a less specifio 
load. There is pallor, vomiting, constipation, loss of 
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weight and retarded growth. The nutritional dis- 
orders may be complicated by bronchitis or other 
infections. It is easy to understand how a condition 
originally caused by one particular dietary abnormality 
may become one of generalized malnutrition through 
failure to retain and assimilate milk in sufficient 
quantities.’ 

Since infantile beri-bei’i as described resembles 
other forms of disease and malnutrition among 
infants, the therapeutic test is of primary diag- 
nostic importance. The injection of 2 milli- 
grams or thereabouts of vitamin B x has a 
remarkable and dramatic effect on infants 
suffering from the disease. Within 24 hours 
the change for the better is unmistakable. The 
screaming fits and paroxysms cease, the infant 
appears placid, and its general appearance has 
visibly improved. A few more injections, given 
at intervals of one or two days, will complete 
the cure for the time being. Sometimes even 
infants who appear moribund can be saved by 
this treatment. 

Work of the infant-ivelfare centre 

Curative . — Up to the end of April 1945, 1,145 
infants suspected of suffering from vitamiu-B x 
deficiency have been treated by injections of 
vitamin B x . The infants were breast fed and 
ranged in age from 1 to 12 months. The highest 
incidence was among infants aged 2 to 4 
months, and most of the acute cases occurred 
in infants under 6 months. About 8 per cent 
were acute fulminating cases, and 7 per cent 
‘ chronic ’ ; the remainder may be described as 
sub-acute. The * chronic ’ form was most com- 
monly seen in infants- over 6 months. The 
majority of mothers showed mild signs of peri- 
pheral neuritis, e.g. pain and tingling in the 
extremities and weakness of the extremities. 
Some were, however, free from such signs. A 
history of having lost previous infants from 
‘ anasa ’ was common throughout the series. 
The majority of the mothers belonged to the 
poorer classes, and were living on a diet mainly 
composed of machine-milled raw rice. 

Of the infants treated, 980 were discharged 
as cured. The condition recurred, however, in 
68 of these, after intervals varying from 15 
days to 3 months. Further similar treatment 
of recurrent cases was successful. It was noted 
that recurrence was uncommon among infants 
of mothers who were given tablets of vitamin 
B x as a daily dose. 

At the date in question (31st March, 1945), 
135 infants were under observation and treat- 
ment. Sixteen infants died in spite of treat- 
ment and 14 infants could not be traced after 
incomplete treatment. Those that died were 
mostly infants brought to the clinic in a very 
acute,, or even moribund condition. 

Preventive . — An attempt was made to pre- 
vent the occurrence of vitamin-B x deficiency in 
infants by supplying vitamin B x tablets to 
mothers for 3 months before delivery and 6 


months after it. The mothers were given a 
daily tablet containing one milligram of the 
vitamin during this period. Some mothers 
have received this prophylactic treatment, and 
its effects have been observed as far as pos- 
sible. In one group of 54 mothers who gave 
a previous history of having lost babies from 
‘ anasa ’ and showed evidence of peripheral 
neuritis, vitamin-B, deficiency occurred in 28 
infants in spite of prophylactic treatment ; 
this, however, readily responded to injection of 
the vitamin and no deaths occurred. A small 
group of 12 mothers with a similar history were 
given no prophylactic treatment and kept under 
observation ; eight living children .were deli- 
vered and all of these developed infantile beri- 
beri which was successfully treated. A high 
incidence of vitarain-B x deficiency was also 
observed in the infants of mothers showing no 
evidence of peripheral neuritis but giving the 
familiar history of previous deaths from 
* anasa ’, whether vitamin B x tablets were given 
or not. A considerably larger group of mothers 
— some 500 — who were free from signs of peri- 
pheral neuritis and gave no history of previous 
infant losses from 1 anasa ’ were also observed. 
The incidence of vitamin-B x deficiency in the 
infants of these mothers was much smaller than 
in the groups mentioned above, and the adminis- 
tration of vitamin B x tablets to mothers 
appeared to have some preventive effect. Some 
mild cases did, how ? ever, occur in infants whose 
mothers received treatment. The general im- 
pression gained from these observations is that 
the regular administration of one milligram 
tablets of vitamin B x to expectant and nursing 
mothers is of some value in prophylaxis, and 
modifies the severity of symptoms in infants 
who develop this disease, but that such a dos- 
age is too small for satisfactory prevention. 
The women given treatment were, in general, 
living on a diet grossly deficient in the vitamin 
and a supplement of one mg. daily fails to meet 
entirely the demands imposed by pregnancy 
and lactation, and to give infants complete pro- 
tection from the danger of vitanun-B x defici- 
ency. 

A striking feature of the work of the centre 
has been its growing popularity. In the early 
stages attendances were relatively small, and 
many women in the town preferred to take in- 
fants suffering from the dreaded ‘ anasa ’ to 
quacks. But it was gradually learnt that an 
effective cure for ‘ anasa ’ was available 
at the centre, and attendances have gradually 
risen until at the present time 50 or more 
mothers, bringing their infants, attend daily. 
(Not all the infants, of course, are suffering 
from vitamin-B 1 deficiency.) The disease, as 
has been previously pointed out, is prevalent 
throughout the Northern Circars and women 
from towns as far distant as Vizagapatam have 
brought infants for treatment. The following 
table shows the numbers of infants from towns 
other than Cocanada treated for vitamin-Bx 
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deficiency, and the distance of these towns from 
Cocanada : 


Name of place 


Vizagapatam 

Ellore 

Pittapur 

Rajahmundry 

Ramackandrapur 

Samalkota . . 

Narasapatnain 

Anakapalle 

Razole 

Bezwada 

Yellamanchili 


Number of 
cases 


27 

14 

12 

11 

8 

7 

6 

4 

3 

2 

2 


Distance from 
Cocanada 
(miles) 


103 

99 

12 

36 

20 

8 

SO 

S3 

40 

135 

70 


Public health policy 

The work carried out to date has established 
the fact that infantile beri-beri is common in 
Cocanada and neighbouring areas. The pro- 
portion of all infants born that develop beri- 
beri, and the quantitative effect of the disease 
on the infantile mortality rate, have not yet 
been ascertained ; it is hoped to obtain data on 
these questions. The fact has, however, been 
clearly established that infantile beri-beri is an 
important public health problem which calls for 
suitable public health measures. There would 
be no obvious difficulty in establishing treat- 
ment centres for infantile beri-beri throughout 
the beri-beri area. Vitamin B x in tablet form 
is cheap and available in quantity. At the 
Cocanada centre infants have been treated by 
injection of the vitamin, which produces better 
and quicker results than administration by 
mouth. Ampoules purchased in the market are 
considerably dearer than tablets containing an 
equivalent amount of the vitamin, but a solu- 
tion could be put up cheaply in bottles for sub- 
cutaneous administration. 

Prevention by the use of the synthetic vita- 
min is a more difficult problem. The dosage 
required, and the necessary period of adminis- 
tration to mothers, have yet to be satisfactorily 
established. Its routine distribution to expect- 
ant and nursing mothers throughout a large 
area would require considerable organization, 
and the task of accustoming the people to this 
method of prevention would be a difficult one. 
The all-round improvement of the diet, so that 
it contains less rice and more pulses and other 
foods,^ would be the best method of eradicating 
tho disease, but this can be achieved only by 
long-term measures to adjust and increase 
agricultural production and improve the econo- 
mic condition of the people. The possibility 
of increasing 'the amount of vitamin B, supplied 
through the medium of the staple food rice 
must be carefully considered. The raw rice at 
present consumed is not highly milled, since the 
rice milling order of the Government of Madras 
prohibits the doublo polishing of rice. It is 
clear, however, that the rice at present con- 


sumed does not supply enough vitamin B x . In 
some families the rice purchased through the 
government ration shops is pounded m the 
home with the object of removing the pericarp 
that remains after milling and making it 
whiter. This may be one of the reasons why 
the milling order has not effectively prevented 
infantile beri-beri. Further, as Svaunnathan 
(1942) has shown, the washing of raw rice re- 
moves as much as 60 per cent of the vitamin 
B x previously present. It is possible that the 
kind of raw rice at present in supply, while 
richer in vitamin B x than highly polished raw 
rice, is deprived of so large a proportion of its 
vitamm-Bj content by washing and cooking 
that it falls below the danger-point when con- 
sumed as the principal article of diet. All 
these questions require investigation. No in- 
formation is available as to whether the rice 
milling order has reduced the incidence and 
severity of infantile and adult beri-beri in the 
Northern Circars ; it has probably done so. 
The present investigation, however, shows that 
it has not effectively prevented infantile beri- 
beri. 

Parboiled rice even after milling and wash- 
ing, generally speaking, contains enough vitamin 
B a to prevent beri-ben, as is shown, by the epi- 
demiology of the disease in India. The popu- 
larization of parboiled rice in the beri-ben area 
has been advocated as a method of preventing 
beri-beri. ‘ Converted ’ rice, which is essentially 
similar to parboiled rice in its nutritive prop- 
erties, would have the same effect. The 
people are, however, fully accustomed to raw 
rice and dislike parboiled rice, so that it would 
be difficult to bring about such a change of 
habit. 

It has been clearly shown that infantile beri- 
beri is an important public health problem, in 
the part of Madras in which adult beri-beri has 
long been prevalent. While the latter is un- 
questionably rare in areas in which parboiled 
rice is the staple 'food, it is not impossible that 
infantile beri-beri occurs in mild form in the in- 
fants of mothers . consuming such rice. It is 
important that this question should be brought 
to the notice of those concerned with the care 
of infants in rice-eating areas outside the' beri- 
beri area. The treatment of infants who are 
ailing from no obvious cause by injections of 
vitamin would throw light on this question. 

Whatever, the prospects of preventing’ infan- 
tile beri-beri by general improvement in the diet 
or by a change in the nature of the rice used 
as the staple cereal, efforts should be made in 
the meantime to make curative treatment by 
the pure vitamin more widely available. This 
offers a means of saving many infant lives, im- 
proving the health of infants, and preventing 
unnecessary suffering. r 6 

Summary 

; J 1 ! A Public health experiment which has as 
jective the treatment and prevention of 
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infantile beri-beri is proceeding in Coeanada. 
The work has been carried out at an infant- 
welfare centre in that town. 

(2) It has been found that infantile beri-beri 
.is a common disease in breast-fed infants. It 
can be successfully treated by the injection of 
pure vitamin 

(3) An attempt was made at prevention by 
the administration of the vitamin to expectant 
and nursing mothers, the prophylactic dose 
being 1 milligram of vitamin B, daily. 
While this treatment was not without effect, 
the dosage employed appeared to be too small 
for the fully effective prevention of vitamin-B, 
deficiency in infants. 

(4) The public health aspects of the problem 
are discussed, and it is recommended that cura- 


tive centres should be established elsewhere in 
the beri-beri area. 
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Current Topics 


Inactivation of Malarial Parasites by X-Rays 

(Abstracted from the Journal of the American Medical 

Association , Vol. CXXVII, 21sl April, 1945, p. 1058) 

The selective sensitivity of various diseased tissue 
to arrays has important medical implications. .Recently 
Bennison and Coatney tested the sensitivity of some 
species of malarial parasites to x-rays. In vitro both 
tiie sporozoite and the trophozoite iorms of an avian 
malarial organism were found to be sensitive to x-rays. 
Of the two, the sporozoite form could be more easily 
inactivated. While doses of x-rays of less than 10,000 
roentgens do not cause inactivation of the trophozoite 
form, there was a somewhat increased survival time 
of infected chicks. Also there was a noticeable increase 
in time after injection of infected blood before the birds 
showed positive blood smears. With this sensitivity in 
mind infected birds were irradiated, and under the 
conditions used there was no significant change in the 
survival time. Plasmodium malaricc was irradiated 
in vitro and this treated blood then injected into a 
patient suffering from sj'philis of the central nervous 
system. In the following thirty-two days no symptoms 
of malaria developed and no parasites were found in 
the blood smears. It appears that the organisms had 
been completely inactivated under the conditions of 
irradiation. The subject was later treated with the 
unirracliated blood and developed typical malaria. The 
prolonged prepatent period and also the increase in 
survival time of the chicks receiving the irradiated 
organism suggests that some of the parasites were totally 
inactivated, thus leaving only a small number to initiate 
the infection. It is believed that the cells most sensitive 
to x-rays are those in the process of division. It may 
be possible to inactivate selectively the malarial organ- 
ism while it is in the process of reproduction. This 
would be difficult with the avian strain used, since all 
stages of the cycle are present in the blood stream at 
one time. However, in the highly synchronous infec- 
tions with Plasmodium vialariw of man practically all 
the parasites at a given time are at the same stage of 
development and one of these phases may well be 
sensitive to x-rays. 


Methylene Blue Test for Urinary Bilirubin 

(Abstracted from the Journal of the American Medical 
Association, Vol. CXXVII, 21st April, 1945, p. 1058) 

A sensitive test that would reveal the prejaundice 
stage of liver damage would be useful. Iu 1933.Fellmger 
and Menkes described a method for the quantitative 


determination of bilirubin in the urine with methylene 
blue. The qualitative test as described by Myers con- 
sists in adding two drops of Loeffler's methylene blue 
to 10 c.c. of urine. The solution remains dark blue 
if negative but turns a brilliant green if positive. The 
test is immediate and is not changed by temperature 
or the acidity or alkalinity of the urine. It can be read 
in natural or artificial light. In determining the quan- 
titative value of the methylene blue test a method of 
simple dilution of the urine was done routinely. To 
keep the volume at 10 c.c., 1 c,c. of urine was replaced 
by 1 c.c. of water for the first dilution, 2 c.c. of urine 
by 2 c.c. of water for the second dilution, and so on 
until a negative test was obtained. In all cases in which 
positive methylene blue tests of the urine occurred, a 
serum bilirubin test was done immediately. Of the 
59 cases of elevated serum bilirubin found among a 
group of employees exposed to tetra chi ore thane, not one 
was found in which the methylene blue test of the urine 
was negative at the onset. The test was used on patients 
hospitalized for acute toxic hepatitis. Urine specimens 
were obtained each day on. which a serum bilirubin 
test was done. The peak of the rise of bilirubin in the 
urine was present several days before the bilirubin in 
the serum reached its highest level. As improvement 
occurred, the urine became negative more promptly 
than the serum reached its normal level. More 
information is necessary to evaluate accurately the 
methylene blue test. Judging from the cases reported 
it is valuable in detecting early liver damage and thus 
avoiding further exposure to the toxic tetra chlore thane 
fumes. 


The Indian Journal of Medical Research, 
Vol. XXXII, No. 2, October 1944 
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(1) ' ITirwan, E. O’G., Sen, IT., and Bose, N. 

Vitamin-Ba deficiency as* a cause of eye diseases 
in Bengal. 
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(vitamin B*) , in foods using, rice-mQth larvffi 
( Corcyra cephalonica St.). * 
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(6) Kamala Bhagvat and Sreeramamurthy,. V. V. 
Liberation of tyrosine, tryptophane, cystine and 
arginine from proteins. 

(7) Sarma, P. S. Egg-white injury (induced biotin 
deficiency) in rice-moth larvae ( Corcyra cepha- 
lonica St.). 

(8) Rao, S. Dattatreya. Studies on the destruction 
of vitamin A ^ in shark-liver oil. Part I. 
Destruction during normal storage •: standard- 
ization of Pulfrich photometer for the estima- 
tion of vitamin A. 

(9) Rao, S. Dattatreya and Banerjee^ B. N. 
Studies on the destruction of vitamin A in 
shark-liver oil. Part II. Development of 
acidity during storage of livers. 

(10) Ivengar, N. K., Bose, B. C., and Mukerji, B. 
Vitamin C in pine needles. 

(11) Setna, S. B.. Sarangdhar, P. N., and Ganmile, 
N. V. Nutritive values of some marine fishes 
of Bombay. 

(12) Bhatia, B. B., and Kapur, R. - D. Pharma- 
cological action of alkaloids of R. serpentina 
Benth. Part I. Neo-aimaline and iso-aimaline. 

(13) Gupta, J. C., Kahali, B. S., and Dutt, A. The 
hypnotic effect of a resin fraction isolated from 
root of Rauwolfia serpentina Benth. obtained 
from Dehra Dun. 

(14) Kulkami, R. N. Quantitative estimation of 
common trihalogen volatile anaesthetics in 
blood and tissues of animals. 

(15) Dharmendra and Mukherji, N. Attempts to 
transmit human leprosy to splenectomized 
monkeys. 

(16) Dharmendra and Mukherji, N. The effect of 
sulphapyridine on experimental rat leprosy. 

(17) McDonald. S. A method for the demonstration 
of Negri bodies. 

(18) Veeraraghavan, N. A protozoan parasite of 
the central nervous system. 

(19) Lucas, R. B. Isolation of a strain of Rirkettsia 
oriental is from cases of XIv tvnhus in Ceylon. 

(20) Ahuja, M. L., and Brooks, A. G. In vitro test 
for assay of potencv of cobra antivenene. 

(21) Ranganathan, S. Studies on experimental 
fluorine poisoning in rats. 

(22) Reddy, D. V. S., and Sastiy, P. B. Studies in 
vital capacity. 

The following are the authors’ summaries and con- 
clusions : — 

(1) The incidence of riboflavin deficiency in Bengal 
is low. 


The occurrence^ of ocular complications due to ribo- 
flavin deficiency is rare. 

. Among the small number of cases of vitamin defi- 
ciency with ocular complications observed, three 
responded to treatment with vitamin A. 

It would seem that cases of angular stomatitis, with 
lesions of the tongue and scrotum, are due to defi- 
ciency of more than one vitamin. 

. (2) A larval method for the estimation of pyridoxine 
in foodstuffs and biological materials has been 
developed, based on the growth increase of pyridoxine- 
deficienfc rice-moth larvae {Corcyra cephalonica St.). 

The increase in growth of pyridoxine-deficient kmc 
was proportional, with the range of 0.0 fi*. to 10/ig 
of pyridoxine per g. of diet, to the amount of vitamin 
present in the diet. 


About thirty foodstuffs and biological materials hav 
been analysed for their pyridoxine content bv th, 
™ I mrthwj. . ThP -values are in pood aureemen 
with those obtained by Swanunathan’s chemical mothoi 
or by various animal assay methods. 

Cereals and pulses, particularly the latter an 
generally fairly rich in pyridoxine. Milk, meat 
\ eve tables and fruits are noor sources of the vitamin 
r seudo-py viaoxmo, which is more active than pyri 
doxme m promoting the growth of lactic acid bacteria 
m th e satno arowth-promotin- effect on rice-mot] 
Jana* as pvndoxme jtse h T 


(3) Carp muscle, viscera and blood were found to 
contain a factor which inactivated thiamine and which 
was extracted by chloroform-water mixture. 

The factor has been found to behave like a typical 
enzyme in being thermolabile, its activity being 
dependent on the relative concentrations of the enzyme 
and the substrate thiamine. 

Visceral extract and blood were found to be about 
26 times richer in this enzyme than muscle extract. # 

The visceral and muscle extracts have lost their 
activity after dialysis for 48 to 72 hours. Activity 
could be restored by the addition of the boiled original 
extracts — suggesting the presence of two fractions, one 
heat-labile and non-dialysable and the other heat-stable 
and dialysable. , 

The enzyme was precipitated by full saturation of 
the muscle extract with ammonium sulphate.. On 
dialysis, the precipitate was found to lose all its activity 
The enzyme was also precipitated by 3 volumes of 
acetone, but this treatment was found to yield an 
unstable preparation of the enzyme. 

The enzyme has been found to destroy thiamine 
present in dried yeast and animal tissues. 

The carp enzyme is different from the anti-thiamine 
factor of ragi and mustard seed though certain simi- 
larities between them have been observed. 

(4) Certain foodstuffs, viz, mgi, rice polishings, green 
gram, mustard seed, cotton seed and linseed were found 
to contain a factor which rapidly inactivated thiamine 
in vitro. 

This factor (anti-thiamine) was shown to be soluble 
in water but insoluble in salt solutions and was 
extracted with chloroform-water mixture. 

It was found to he non-enzymic in nature. 

On .dialysis, the factor was resolved into two com- 
ponents one heat-labile and nmwlklvsable and the 
other heat-stable and dialysable. Either component 
was active towards thiamine. 

Destruction of thiamine in materials rich in thiamine. 
viz. brewer’s veast, was observed when the factor was 
mixed with them. 

(5) The destruction of thiamine by ragi extract was 
confirmed bv biological experiments with (a) larvae of 
the mosquito, Aedes albopictus, (b) rats, and 
( c ) pigeons. 

Mosauito larvae were found to utilize the breakdown 
products of thiamine produced bv the action of ragi 
extract, though tbev were unable to utilize break- 
down products of thiamine obtained bv autoclaving, or 
by sulphite or NaOH treatment of the vitamin. 

Rats and pigeons when fed with ragi extract to 
which thiamine was added in amounts adequate for 
their growth, developed signs characteristic of thia- 
mine deficiency which were relieved by administration 
of thiamine. 

(6) Seven proteins prepared from a variety of 
sources, after 18 to 20 hours hydrolysis (as recom- 
mended in the older methods), were analysed for 
4 essential acids, viz, tyrosine, tryptophane, cystine and 
arginine. 


Complete liberation of the above amino acids was 
achieved bv hydrolysis of the proteins in the autoclave 
for 30 to 45 minutes at 15-lb. pressure and at 120°C. 

The results given by the new procedure agreed wd 1 
with those given bv earlier methods. 

Recovery oi cystine and arginine added to protein 
solutions prior to autoclaving was good. 

Tapioca protein was found to contain the essential 
amino acids in question in adequate amounts. 

(7) Egg-white injury can be produced in rice-moth 
larva* bv feeding them on a diet containing raw egg- 
white. The larva fed on such a diet die off in about 
4 weeks. 

The toxic factor Jn raw egg-white is destroyed bv 
mild acid hydrolysis, and by peptic digestion. The 
toxicity- is not lost on denaturation with strong alcohoh 

The toxic factor, . which is present in the protein 
traction, is present in an nvidin concentrate prepared 
from raw egg-white. 1 H 11 
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The growth response of biotin-deficient lavvce appears 
to be proportional to the amount of biotin present 
in the diet. 

(8) The vitamin A in commercial samples of shark- 
liver oil is gradually destroyed on keeping. A syste- 
matic inquiry into the causes of the loss and the 
methods of preservation is necessary. 

The Pulfrich photometer has been standardized for 
the estimation of vitamin A in shark-liver oil bv the 
Carr-Price reaction. The factor for converting B into 
international units per gramme is 910 (average). 

Provided the mean of a number of readings is taken, 
the Hilger vitameter A gives results as reliable as 
the SDectrophotometer. In low potency oils there is 
considerable irrelevant absorption in the ultra-violet 
region. 

(9) Though the vitamin-A potency remains prac- 
tically unaffected during the preservation of livers with 
salt, the free fatty acid content, colour and odour of 
the resulting oil increase rapidlv. Preliminary mincing 
of the livers apnears to retard these undesirable changes 
considerably. To produce a high grade oil livers 
should be rendered within a very short time after 
landing the sharks. 

*(10) This paper gives the results of analvsis of 
28 kinds of fish and Crustacea of Bombav and points 
out the low cost of first-class protein obtainable from 
dog-fish and other despised varieties ns compared with 
the cost of protein obtained from the more popular 


fishes as well as meat. . 

(11) The pharmacological action of two new 
alkaloids of R. serpentina (isolated from plants grown 
in the Dun valley) provisionally named as ‘neo- 
ajmaline and iso-aimaline ’ has been reported. 

Both the alkaloids are found to have a slight stimu- 
lant action on the nervous system, followed by well- 
marked depression. 

Both the alkaloids are found to have a depressant 
action on plain muscles of the heart, blood vessels and 
intestines. . . 

Both of them lower the blood pressure in the intact, 
spinal and decerebrate animals in normal condition and 
also after experimental hypertension. 

Neo-aimaline has a powerful stimulant action and 
iso -a.im aline has a mild depressant effect on the uterus 
of rabbit and guinea-pig. . . 

The average toxic dose of neo-aimaline in frogs is 
0.1 mg./g. body-weight, and for guinea-pigs is 
0.065 mg./g. body-weight. Iso-ajmaline is slightly more 
toxic. In every case death was due to respiratory 


ailure. 

(12) From the crude * resin , of Rauwolfia serpentina 
3enth. a fraction insoluble in petroleum ether but 
soluble in alcohol has been isolated. This is pharma- 
lologically active. 

In experimental animals (cats, rabbits, rats, frogs, 
minea-pigs) it produces a sedative and hypnotic effect 
/ery similar to that produced by the standard extract 
if Rauwolfia serpentina. 

The sedative action induced by the standard extract 
md also by the alcohol-soluble fraction described com- 
mences about 3 to 4 hours after administration and 
persists for more than 24 hours. ... , . 

The ‘ resin * or alcohol-soluble fraction does, not 
iause a fall of blood pressure but stimulates the simple 
muscle of the intestine and uterus. This action is 

?r Thr e petrd™um-fther-soluble ‘ oil 1 obtained from the 
crude 'resin’ prepared from It. serpentina has irritant 

"Tuf A sensitive method for the determination of 
small quantities of trihalogen anaesthetics in the blood 
hv air distillation has been described. The anaesthetic 
and" the lethal concentrations of tnchlorethylene and 
chloroform were determined for various animals. The 
rSn ts obtataed by this method were found to agree 
J' -.i tu n cp obtained by Buckmaster and Gardner for 
chloroform The same method was. also. used, to 

SterminT' the anaesthetic concentrations . in various 

oSS™ • & and brain. The rate of disappearance 


of the two anaesthetics after cessation of anaesthesia 
was also determined. 

(15) It lias not been possible to transmit human 
leprosy to splenectomized monkeys. Thus we have 
not been able to confirm the report of Cochrane et al 
regarding the possibility of infecting splenectomized 
monkeys with human leprosy. However, our method 
of inoculation differed from that of Cochrane et al.: 
they introduced, a piece of leprous nodule and fixed 
it to the splenic stump, while we injected leprous 
matenal intrapcritoneally some days after .splenectomy. 

In none of our monkeys were acid-fast bacilli found 
at the post mortem. It is a weli-rccocnized fact that 
the lepra bacilli, even the dead bacilli, have remark- 
nrr persistence in tissues of living animals. 

The failure to find some of the injected bacilli in our 
monkeys is believed to be due to the loug interval 
that elapsed between the inoculation and the post 
mortem. It appears that the injected bacilli do not 
persist for periods as long as three years or more. 

The results of the lepromin test, performed with 
the nucleo protein of the Hansen’s bacillus, show that 
none of our monkeys had been sensitized to the prod- 
ucts of this bacillus, even after being inoculated twice. 
It appears that the number of bacilli contained in 
the amount of suspension iniected (10 c.c. in two 
iniections) was not sufficient to sensitize the animals; 
other ^ workers have reported the development of an 
allergic state after repeated inoculations. 

(16) It appears that rats with on average weight of 
80 gm. cannot tolerate orally an initial daily dose of 
40 mg ; to 50 mg. of sulnhapyridine. However, after 

^preliminary treatment with small repeated doses the 
animals can tolerate this dose quite well. 

Under the conditions of the experiment described 
herein, snlphapvridine has failed to modify the course 
of experimental rat leprosy in white rats. The drug 
does not appear to have an inhibitory effect in vivo 
on My co. lepras muris, although in vitro it has been 
shown to have a bactericidal effect in a 1 in 1,000 
dilution. 

We have thus failed to confirm the work of 
ICrakower et al. ( loc . cit.). who reported that the feed- 
ing of sulphanilamide modified the course of the disease 
to a great extent, only small leprous lesions appearing 
in the treated rats, whereas large leprous lesions and 
extensive metastasis developed in the untreated con- 
trol rats. Our findings are in keeping with the findings 
of Cowdry and Buangsin (loc. tit.), who found that 
repeated subcutaneous injections of promin did not 
modifv the course of the disease in any way. 

*(17) A technically simnle and satisfactory method 
for the demonstration of Negri bodies is described. 

(IS) A parasite, apparentlv protozoal in character, 
originally found in the mid-brains of guinea-pigs 
experimentally infected with rabies ‘street 1 virus has 
been studied and a full description of its morphology 
has been given. 

An account has been given of the occurrence and 
behaviour of this protozoal parasite, in other animals. 

Appearances, similar to the various stages in the 
life-cycle of the parasite described, have been ob- 
served in the mid-brain of dogs and jackals suffering 
from natural rabies infections and in the brains of 
experimental animals infected from them. 

Certain stages in the life-cycle of the protozoal 
parasite described appear to be e fhtrable ’ ; it has been 
possible to produce evidence of infection in experi- 
mental animals bv the inoculation of brain suspensions 
passed through Berkefeld V and N candles. 

The protozoal parasite described appears to be a 
specific infection of the central nervous system, and, 
in spite of exhaustive searches, it has never been 
observed in other organs and tissues. 

This parasite has never been observed except m 
association with natural or experimental rabies 

m The° possibility of the protozoal parasite described 
being connected with the aetiology of rabies has been 
discussed. 
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The possible relationship of this parasite to Negri 
bodies has also been discussed and the suggestion has 
been put forward that Negri bodies may represent a 
stage in the life-cycle of the parasite. 

- (19) The isolation of a strain of R. orientalis is 
described. . 

The white mouse is considered to be the experi- 
mental animal of choice for this type of work. 

Guinea-pigs, in the majority of cases, contract an 
inapparent infection when inoculated with R. orientalis. 
This state of inapparent infection has been transmitted 
through four generations of the animals. 

Attempts to infect the yolk sac of the developing 
chick embryo failed. 

(20) An in vitro test is described for the estimation 
of the anti-haemolytic titre of cobra antivenene. The 
anti-hasmolytic potency of the immune serum corres- 
ponds closely with its anti-neurotoxie titre as 
determined by the in vivo test on pigeons. 

(21) Further experiments were earned out on the 
effect of calcium salts on fluorine poisoning. 

The different salts of calcium have ^ roughly the 
same potency in mitigating the toxic effects of 
fluorine. Magnesium salts too confer a similar protec- 
tion. though to a somewhat smaller degree. 

The toxicity of fluorine compounds cannot be 
accounted for by their solubility in water; magnesium 
fluoride was found to be the most toxic, followed in 
descending order by sodium fluoride and calcium 
fluoride. 

Vitamin C did not lessen the severity of fluorine 
poisoning rats. 

Vitamin D had no beneficial effect on rachitic condi- 
tions superimposed on fluorosis. 

(22) Vital capacity was measured in 310 male sub- 
jects of different sects, classes and ages. The average 
capacity was 2.985 c.e. 

Various anatomical measurements ^ such as height, 
weight, etc., have been correlated with vital capacity. 
The highest correlation was obtained between sitting 
height and vital capacity. Chest expansion gave the 
next best relation. No correlation was found between 
age and vital capacity. 

A table showing the results recorded bv different 
Indian workers and English, American, Chinese and 
Japanese averages has been given. 


Penicillin by Mouth 

(Abstracted from the Medical Press and Circular, 
Vol. CCXIII, 25th April, 1945, p. 258) 

Given by mouth in the ordinary way, penicillin is 
inactivated by the gastric iuice. Lederle Laboratories 
Inc. have now produced ‘penicillin pills*. The 
penicillin is suspended in oil and encased in a gelatine 
capsule. The gelatine is dissolved in the stomach and 
the penicillin in oil, little affected by the gastric iuice, 
passes on into the duodenum to be absorbed. These 
capsules are reported to have been tried on both men 
and animals in a New York hospital with equally 
good results. They are said to remain stable at room 
temperature for months without detectable loss of 
potency. If this report (as we believe it to be) is well 
founded, it should mean that patients in future will be 
able to receive penicillin in their own homes in the 
same wav as the sulphonamides, or anv other drug, 
without having to go into hospital. Thev will also 
avoid a considerable amount of pain, and the third 
result we foresee will be an enormous extension of the 
use of penicillin by the profession generally. 


Penicillin Therapy in Skin Infections 

By N. M. WRONG 

MAJOR, H.C.A.M.C. 

v, Abstracted frora i the Canadian Medical Associate 
Journal, Vol. LII, April 1945, p. 341) 

irI F 'w Il o I ? WaS llSe . d wiHl J-' 10 flowing base : lanett 
waj > sx . -o Pe r cent; paraffin oil, 10 per cent; watei 


q.9. ad 100 per cent. Strength 250 units per gramme 

Quite arbitrarily, it rvas decided to apply the peni- 
cillin emulsion every four hours, six times in 24 hours 
(q. 4h. X 6) for three or four days or until definite 
clinical improvement was noted, and then reduce the 
frequency to q. 8h. X 3 for the remainder of the treat- 
ment. After a short time on this regimen the fre- 
quency was reduced to q. 6h. X 4 for the first three 
or four days and then q. Sh. X 3 for the balance of 
the treatment. 

The organisms were identified — streptococcus, 

staphylococcus, etc,— and if staphylococci were found 
the coagulase test was performed to evaluate patho- 
genicity. Then all organisms present were tested for 
penicillin sensitivity by the ditch-plate method des- 
cribed by Fleming. It is a waste of a valuable agent 
to use penicillin to treat infections caused # by a 
penicillin-resistant organism, therefore, this preliminary 
investigation must be done in every case. Nothing 
will discredit penicillin more than its indiscriminate 
use. 

The routine adopted was to use saline compresses 
only while the bacteriological studies were being com- 
pleted. Then, if the case was suitable, the crusts were 
bathed of, the pustules opened aseptically and penicillin 
emulsion was applied thinly ^ with a sterile wooden 
tongue depressor. The emulsion must be kept at ice 
box temperature at all times when not in use and care 
must be taken to avoid metal containers and conta- 
mination, hence the sterile wooden tongue depressor. 
Face, neck and ears were left uncovered but arms and 
legs were usually lightly covered with clean gauze after 
the emulsion was applied. 


Duration of treatment and resuets 

1. Impetigo of face, ears and scalp . — (a) Uncompli- 
cated : average duration of treatment 9 J days. 

The results v/ere extremely good. Within 24 or at 
most 48 hours all weeping and crusting had ceased 
and the patient was comfortable. Underlying inflamma- 
tion of the skin took several days to clear but, apart 
from redness, the patient’s skin appeared normal by 
the third or fourth day. If treatment was then dis- 
continued relapse occurred. To prevent this, treatment 
was continued for an average of 9J days. 

( b ) Complicated by seborrhceic dermatitis, otitis 
externa, eczema or sulfonamide dermatitis, average 
duration of treatment 12 days. 

The results were not nearly as striking as in the 
uncomplicated series. The infection was quickly con- 
trolled but the underlying dermatitis persisted so that 
recurrence was common. Frequently the co-existing 
dermatitis had to be treated by x-ray before the skin 
returned to normal. 

2. Folliculitis of beard ( sycosis barbce). — Average 
duration of treatment 12 days. 

The immediate response to treatment in this disease 
was very dramatic. Some patients who had suffered 
from papules and pustules in their beard for months 
or years, notwithstanding numberless treatments, were 
completely clear in four or five days and remained so 
as long as treatment was continued. However in this 
series relapses were veiy common. 

3 . Ulcerative impetigo of upper and lower extremities 
( ecthymatous ulcers , ‘desert sores ').— Average duration 
of treatment 10 days; (a) uncomplicated. The results 
of treatment were most successful of all. Within 
72 hours the patient was free of discomfort and the 
ulcers were clean, dry and filling in. By the end of a 
week, most of them were healed but treatment was 
continued for three more days to prevent relapse 

. vt>) Complicated by varicose dermatitis, eczema 
impetiginous dermatitis and sulfonamide dermatitis' 
average duration of treatment 14 days. ’ 

In these the results of therapy were much less 
striking than m the uncomplicated ones and the 
tendency to relapse was greater. In several, injection or 
ligation of varicose veins was performed after clearing 

i W f th v T enm] l ln and the Patient was then 
returned to duty. In others, x-ray therapy was used 
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to clear the residual eczema, impetiginous dermatitis 
or sulfonamide dermatitis. 


Penicillin Failures 

(From the United States Naval 1 Medical Bulletin , 
Vol. XLIV, May 1945, p. 1083) 

That penicillin is not a panacea is well established. 
Until the exact chemistry of the agent is known, what 
the drug will or will not do is dependent upon bio- 
assay measures which are as empiric as the original 
chance discover of the substance. That it is not a 
single pure chemical is apparent from recent extraction 
and fractionation methods employed in its production. 

The partitioning into several components was 
brought about by crystallization of each product of 
ihe various methods of culturing penieillium notatum: 
that grown in flasks and spoken of as super facial 
culture produces an active substance designated as 
penicillin F and identified by British workers as 
penicillin I. that grown in tanks, the submerged culture, 
is penicillin O ( penicillin. II), and that which is grown 
superficially but extracted bv chloroform is penicillin 
X (penicillin III or allopenicillin). Two other frac- 
tions have been identified, penicillin IV and penicillin 
V. The possibility of others in the remaining fluid 
is not excluded. Furthermore, there is evidence which 
suggests that each fraction has therapeutic specificity. 
It is certain that as fur as activity against the gono- 
coccus is concerned, the G fraction is less active than 
crude penicillin, whereas penicillin X is more active 
than either. 

How much anv one factor is present in the marketed 
ampoule is not indicated on the label nor is the method 
of production stated. Fractional assaying, moreover, 
has not been considered practical up to the present 
date. 

From the method of production the tank-submerged 
culture gives the most abundant yield and as a conse- 
quence is the substance commonlv employed thera- 
peutically. Inasmuch as this penicillin is composed 
almost exclusively of faclor G it is obvious that the 
therapeutic properties of the ordinary commercial 
penicillin are mostly commensurate with those of factor 
G, and the term * penicillin ’ practically connotes 
penicillin G. 

However, the proportion of the individual consti- 
tuent factors is not consistent and one . lot of 
commercial penicillin . mav have more penicillin G in 
it than another, notwithstanding the fact that the two 
were crown simultaneously from the same parent mold 
in different tanks or successively in the same tank. , 
Similarly, proportions of penicillin F. X. IV, V and 
others varv in each batch. Obviously penicillin j 
produced by different manufacturers will show further 


points to the course' required of all ' evaluation studies 
of penicillin failure. . 

Purification and # fractionation by crystallization is 
going on to a limited extent at the present time and 
permits accumulation of experimental data regarding 
the activity of the penicillin factors on different strains 
of micro-oiganiSms, Until each fraction, however can 
be produced in commercial quantities, the crystalline 
crude penicillin now employed must satisfy all them- 
P e A u “ c .demands, its complexity making its limitations' 
intelligible. 


Clinical Thermometry 

(Abstracted from the Journal of the American Medical 
Association , Vol. CXXIV, 8th April, 1944. p. 1061. As 
abstracted in Medical Bulletin . Vol. XIII 2nd June 
1945, p. 93) 


How long does it lake a clinical thermometer to 
record body temperature accurately ? This' question is 
discussed in the editorial of J. A. M. A. of the ‘8th 
April, 1944. In order to learn what schools of nursing 
are teaching with respect to asking temperatures, a 
questionnaire was sent to one hundred outstanding 
schools. According to the replies, twenty-seven schools 
taught their students that the time required for accu- 
rate registration was. less than three minutes, thirty- 
seven stated three minutes and only' five recommended 
an interval longer than three minutes. Many clinical 
thermometers on the market bear such designation as 
* i minute’, '1 minute 9 or ‘ CO seconds', which obvi- 
ously suggests to the user that the time required to 
register body temperature is that inscribed on the 
instrument. ' i * 

On basis of a series of observations, the authors con- 
cluded that an insertion time of 3 minutes should be> 
the minimum interval for oral clinical thermometers 
under ordinary conditions of use. Variations in the 
configuration of the bulb made no appreciable difference 
in time required to reach the final reading. * The 
thermometer manufacturers should eliminate the time- 
designation on their instrument, because it is mislead- 
ing. It is essential that sufficient time should be given 
to the thermometer to record accurate temperature. 


Transmission of Infection During With- 
drawal of Blood 

By IC. MENDELSSOHN 
and 

L. J. WITTS 

(Abstracted from the British Medical Journal, i, 
5th May, 1945, p. G25) 


variables. 

Implications of thesp findings are apparent and may 
explain the success or failure of penicillin in comparable 
pathologic conditions. For the same reason it. is 
impossible to state that the effectiveness or ineffective- 
ness of any lot of penicillin now on the market is 
attributable to the presence or absence of any partic- 
ular penicillin constituent. 

These facts may also explain the therapeutic 
variations observed in the British and American 
products and moreover mav account for the apparent 
contra diction regarding the efficacv of single-dose 
medication. Successful results. in eradicating gorirnrhcpn 
with a single intramuscular injection of penicillin X 
have been demonstrated. On the other hand, the 
single-dose failures recorded in the literature, mav be 
because of insufficient Quantities of allopenicillin in 
the product administered. 

The import of these findings cannot be over- 
emphasized and indicate the need of a rechecking of all 
therapeutic records before any final appraisal of 
penicillin can be made. The uncertainty of the propor- 
tional composition of the various factors in the 
penicillin employed makes this task impossible but 


When blood is taken from a vein with a syringe 
by the orthodox technique some of the blood is sucked 
back into the vein when the tourniquet is released. 
If, therefore, the syringe is not sterile the patient' is 
exposed to infection. 


Treatment of Severe Starvation 

(From the British Medical Journal , t, 5th May, 1945, 
p. 634) 

In T939 Elman and Weiner reported the use .of. an 
acid hydrolysate of casein fortified .by. the addition of 
tryptophan and by supplementation with cj'stine or 
methionine for. intravenous alimentation of human sub- 
jects; evidence was obtained of satisfactory utilization 
of the amino-acids, and favourable therapeutic effects 
were observed. The work of Elman and Weiner consti- 
tuted .a practical application of the observation of 
Henriques ‘and Andersen in 1913 that nitrogen equili- 
brium could be maintained' in' the goat when the sole 
source of nitrogen was provided, by the intravenous 
administration of amino-acids. During the last few 
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years numerous papers have appeared dealing with the 
clinical use of hydrolysates of protein for alimentation 
either by the intravenous or oral routes; most of these 
referred to the use of the American product ‘amigen , 
a pancreatic hydrolysate of casein, and it has been 
stated by Allbright that complete maintenance can be 
effected with ‘amigen’ and glucose alone for as Jong 
as forty days. Some attention has also been paid to 
acid hydrolysates and to digests of meat prepared with 
papain. The ideal preparation is yet to be found; 
pancreatic digests are highly susceptible to bacterial 
contamination during their production and are therefore 
•liable to be pyrogenic; papain digests, . while relatively 
free from this disadvantage, may contain partial break- 
down products of protein which are harmful, and the 
acid hydrolysates require fortification with tryptophan, 
which is not a very easily accessible substance. The 
only report so far published on the use of protein 
hydrolysates in the treatment of starvation has come 
from India ; a considerable measure of # success was 
claimed as the result of intravenous administration of 
papain digests of meat together with glucose to 
patients who were so far weakened by starvation that 
they were unable to take anything by . mouth. The 
Indian work was undertaken in conditions of such 
difficulty that a carefully controlled investigation was 
not possible, and the evidence^for the favourable effect 
of intravenous alimentation rests on clinical observation 
only. 

The food situation in the Netherlands is exceedingly 
grave. This applies particularly to the large towns 
of North-West Holland, where there is good reason 
to believe that few people have been getting more 
than 800 calories and where they may now be getting 
only about 400 calories daily. After considering the 
data available the Netherlands authorities and the 
military authorities concerned agreed that the food 
situation in N.-W. Holland was so serious that special 
measures would be required if a large proportion of 
the population were to be resuscitated; being 
impressed by the evidence in favour of the use of 
protein hydrolysates, they invited the Medical -Re- 
search Council to advise on the provision of suitable 
preparations in adequate quantity. At the same time 
a scheme for the application of the emergency treat- 
ment was agreed upon with the Netherlands autho- 
rities,^ this scheme included not only the formation 
of relief teams but also full provision for clinical and 
laboratory study of the cases of extreme starvation, 
so that the best method of treatment might be 
determined without delay. As the result of work 
carried out during the last eighteen months the 
Medical Research Council was in a position to give 
the necessary technical advice, and in view of the 
urgency of the need the Ministry of Food and the 
Ministry of Supply took immediate steps to increase 
production ; with the whole-hearted co-operation of 
the firms concerned the amount of material which 
was asked for was produced in less than the specified 
time. Since it also seemed desirable to test the 
efficacy of plasma and serum in the treatment of 
extreme starvation, large supplies of these materials 
were requested and were furnished by the Lister 
Institute. The work in Holland is now in progress. 
Representatives of the Medical Research Council and 
of the Ministry of Food, together with American 
experts, are acting, at the invitation of the Nether- 
lands Government, as scientific advisers. 

It ia now depressingly apparent that the problem 
of treatment for extreme starvation is of wide extent’ 
it concerns a proportion of British prisoners of war 

a large numbers of occupants of enemy concentration 
and labour camps. Quite recently the Medical Re- 
search Council, at the request of the military autho- 
rities, has nominated a further' team of three experts 
to proceed to the Continent to study the value of 
P™**® hydro ' ysat f 3 treatment of starvation; this 
already at work with full equipment for the 
w ^ tlsall0n required. Provision has also been made 
at the request of the Ministiy of Health, for material 
to be available for repatriated prisoners of war who 


may reach E.M.S. hospitals in urgent need of treat- 
ment All these demands have increased the need tor 
medical personnel, and use has been made of Belgian 
and English medical students who were enroled, 
trained, and organized in anticipation of such a need. 
Two methods of treatment were considered. In the 
first a solution of protein hydrolysate, which may be 
prepared by complete enzymic digestion ( amigen . ) 
or by acid hydrolysis and subsequent fortification with 
tryptophan, is given by intravenous infusion. The 
second method consists in administration of the hydro- 
lysate by slow intragastric. drip, and in this case the 
material is an enzymic digest of casein or meat in 
which the digestion has not been carried so far. In 
both cases glucose is given in large amount to provide 
energy and thus to spare the amino-acids- for purposes 
of repair. Vitamins are also given to enable the 
glucose to be utilized and to prevent the development 
of acute deficiency states. It is anticipated that 
successful treatment should lead within three days to 
resuscitation to the point at which ordinary food may 
be taken. 

It is impossible at the present stage to predict the 
ultimate value of the protein hydrolysate . treatment 
in extreme starvation, although there is already 
evidence that the intractable diarrhoea which is a 
prominent feature of the condition responds well to 
the intravenous method.. It is much to be hoped that 
the intragastric drip will prove to be a satisfactory 
alternative form of administration; if so it will become 
the method of choice, not only because suitable 
material is so much more easily accessible but also 
because its use will be free from the risks which, at 
present at least, seem inseparable from the intravenous 
administration of hydrolysed proteins. .Apart altogether 
from the prospect that the availability of protein 
hydrolysates may provide a valuable therapeutic 
measure in the present medical emergency, the studies 
which will be carried out offer the promise of useful 
information for the future; the observations which 
are made may be expected to have a bearing not only 
on the immediate problem but also on the treatment 
of all conditions of malnutrition associated with 
impaired absorption from the alimentary tract. 

The High Nutritive Value of Skim Milk 

By R. C. HUTCHINSON 

(Abstracted from the Medical Journal oj Australia, 
Vol. I, 5th May, 1945, p. 457) 

Skim mh,k in human nutkition 

In a report from the League of Nations it is stated 
that ‘the special nutritive value of milk lies in its 
mineral and protein content and this is in no way 
reduced through the removal of the butter fat \ 
Actually, skim milk contains more mineral matter and 
protein than whole milk, and the removal of the fat 
is frequently advantageous. Because of its low fat 
content, skim milk leaves the stomach more rapidly 
than whole, milk, and, consequently, much larger quan- 
tities of skim milk can be consumed before an uncom- 
fortable feeling of fullness is experienced. 

During the past decade a number of experiments 
have been conducted, in which skim milk has supple- 
mented the diets of children with favourable results. 

Skim milk containing 1 per cent of fat and added 
lactic acid has. been found of value in the following 
conditions, principally the first : (£) in diarrhoeal 

diseases in artificially fed infants; (u) for premature 
and debilitated infants for whom breast milk is 
unobtainable ; (in) to supplement breast milk when this 
is insufficient; (iv) for infants who do not tolerate 
whole milk; (p)'in tj le treatment of habitual vomiting. 

The compqsition of skim milk 

The average composition of skim milk ia given in 
table L Fresh skim milk is comparatively low in' total 
solids, but its high nutritive value does not depend 
upon a high concentration of solid matter so much as’ 
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on the unusual properties of its individual constituents. 
In addition to being a carbohydrate with a high nutri- 
tive value, lactose possesses the unique property of 
transforming the intestinal flora from one m which 
Gram-negative putrefactive organisms predominate to 
one consisting almost exclusively of Gram-positive 
acidophylic types. Milk protein, consisting of casein, 
lactalbumin and lactoglobulin, contains every amino- 
acid discovered to date. All the essential mineral 
elements are to be found in skim milk, which is man's 
best source of calcium. 


Table I 

Major constituents of skim milk 


1 

Constituent 

1 

l 

Fresh, 
per cent 

Concen- 
trated, 
per cent 

Powdered, 
per cent 

Lactose 

4.9 

14.7 

50.9 

Milk protein 

3.5 

10.5 

36.4 

Mineral matter . . 

0.8 

2 A 

8.3 

Milk fat 

0.1 

0.3 

1.0 

Vitamins 

+ 

+ 

+ 


Fresh, concentrated and powdered skim milk contain 
approximately 36, 107 and 372 calories per 100 grammes, 
respectively. 


Conclusion 

Eveiy available wholesome food should have a 
permanent place in the national dietary, and the place 
occupied by skim milk should be very prominent— -not 
as a substitute for whole milk,, but as a valuable 
supplement when adequate supplies of whole milk are 
too expensive or not available. 

Agranulocytic Angina Effectively Treated 
With Intravenous Pyridoxine (Vitamin Be) 

By M. M. CANTOR 
and 

J. W. SCOTT 

(Abstracted from the Canadian Medical Association 
Journal, Vol. LII, April 1945, p. 368) 

Blood transfusions, so commonly used in this disorder, 
are described by Piney as useless and even dangerous. 
Pentose nucleotide has many advocates, but the dosage 
required, the long latent period before any improve- 
ment is noted, and its frequent ineffectiveness suggest 
that it is not a specific and that a remission might 
have occurred without its used. 

Liver extract by the intravenous route is a more 
recent development. The • clinical response to liver is 
difficult to assess because so often it has been combined 
with other measures. Experimentally, the reports are 
more promising. 

It is thus clear that granulocytopenia ^ in rats, which 
develops as a result of the administration of sulfon- 
amides or thiourea, responds to liver or some liver 
extracts. Waisman and Elvehjem suggest that ‘folic 
acid* is the active agent in this liver fraction. Daft 
and Sebrell provide experimental evidence for this view. 
In a critical review of this development, it is pointed 
out that the effect of folic acid may be indirect, in 
that folic acid is required by the coliform bacteria in 
the intestine for the production of some accessory sub- 
stance which in turn produces the granulocytopoietic 
response. . 

Since pyridoxine is' a constituent of liver and yeast, 
Vilter, Schiro and Spies administered pyridoxine intra- 
venously to three pellagrins and two patients with 
^ pernicious ansemia in relapse. Improvement was noted 
' within 48 hours, and although there was only a 5 per 
» cent reticulocyte response, there was a striking increase 
; in the 1 leucocyte count, especially in the granulocytic 


series. Goldman and Malvados report somewhat 
similar observations in bone marrow studies on three 
cases of Cooley's ana3mia. These findings led us to 
attempt the treatment of agranulocytic angina with 
intravenously, administered pyridoxine. 

The rapid and uniform response noted in our patients 
treated with pyridoxine hydrochloride intravenously 
(200 mg. daily) leads us to propose that : — 

1. Pyridoxine is the factor in liver and liver extracts 
responsible for the granulocytopoietic effect noted when 
liver is administered in agranulocytic angina. 

2. Pyridoxine produces granulocytopoiesis by an 
effect on the myelocytic elements of the bone marrow. 
It seems probable that pyridoxine is the factor involved 
in the maturation and emigration of the polymorpho- 
nuclear leucocyte. 


Clinical Malaria in. Wartime 

By F. R. DIEUAIDE 

LIEUTENANT-COLONEL 

(Abstracted from the TFar Medicine, Vol. VII, 
January 1945, p. 7) 

1. No known drug prevents infection with malaria. 

2. Both quinacrine hydrochloride and quinine rapidly 
suppress all clinical symptoms and trophozoite para- 
sitemia, no matter how many previous treatments. 
Small doses of quinacrine hydrochloride with suitable 
initial loading reliably prevent the appearance of 
s 3 'mptoms. 

3. No known drug by any method of use cures 
P. vivax malaria, i.e. prevents relapses. On the other 
hand, quinacrine hydrochloride does cure P. falciparum 
malaria. 

4. The incidence of relapses in persons with P . vivax 
malaria cannot be shown to be influenced significantly 
by^ any known drug. After standard treatment with 
quinacrine hydrochloride, however, the average remis- 
sion is much longer than after treatment with quinine. 

5. The toxic effects of quinacrine hydrochloride 
when properly administered are neither serious- nor 
troublesome. Those of quinine, though usually not 
serious, are somewhat more troublesome. 

6. Quinine possesses no advantage over quinacrine 
hydrochloride except possibly more easily obtained 
rapidity of action m critical emergencies. It possesses 
certain disadvantages already indicated. 

A highly qualified officer stationed in a malarious 
theatre recently wrote that’ he believed the Army to 
be better off for not having an unlimited supply of 
quinine. 

Of pamaquine naphthoate it may be said that : — 

1. It is useless in clinical attacks. 

2. Its toxic effects are serious and frequent. 

3. Army experience has given no evidence that it 
significantly affects the incidence of relapses in P. vivax 
malaria. 

4. In highly endemic areas where natives are not 
extensively treated, the destruction of gametocytes of 
P. falciparum (the outstanding action of" pamaquine 
naphthoate) is futile. The short duration of P. falci- 
parum infections after treatment with . quinacrine 
hydrochloride makes the use of pamaquine naphthoate 
in the United States rarely necessary. 


Synthesis and Destruction of Nicotinic Acid 
by the Mixed Caecal Flora of Man 

By R. BENESCH 

(Abstracted from the Lancet , i, 9th June, 1945, p. 718) 

Human faeces obtained from a csecostomy was^ culti- 
vated aerobically and anaerobically, the nicotinic-acid 
content of medium flux culture being estimated at 
intervals for nine days.^ 

Under aerobic conditions a considerable synthesis of 
nicotinic acid took 'place, mainly after the third day 
of cultivation. . 
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Under anaerobic conditions the cascal organisms 
destroyed two-thirds of the nicotinic acid present in the 
original medium. 

It is suggested that in the normal caecum an equili- 
brium is struck between organisms which produce and 
those - which destroy nicotinic ^ acid. An- upset in this 
equilibrium may play a part in the causation of defi- 
ciency diseases. 


Reviews 


A POCKET SURGERY. — By Philip H. Mitchlner, 

C. B.E., T.D., M.D., M.S. (Lond.), F.B.C.S. (Eng.), 

D. Ch., Hon. (Durham)^ D.L., and A. H. Whyte, 
D.S.O., M.B., M.S. (Durham), F.R.C.S. (Eng. and 
Edln.). 1943. J. and A. Churchill Limited, 
London, Pp. vfl plus 272 

This small volume embodying the essentials of 
various surgical injuries and diseases along with the 
outstanding points of diagnosis and treatment of these 
conditions, was meant to supply the medical officers in 
the services with a concise vade inecum of the subject. 
The scheme adopted in Romanis and Mitchiner’s 
Science and Practice of Surgery was followed. The 
book was undoubtedly of help to those for whom it 
was intended. In the period that has elapsed since 
the publication of this book there have been advances 
of outstanding importance particularly in the treatment 
of infections by penicillin and newer sulphonamides. 
Inclusion of these and a revision of the sections deal- 
ing with the infections and surgical conditions peculiar 
to the tropics will greatly enhance the value of this 
Pocket Surgery to general practitioners and the medical 
students. 

P. C. S. G. 

THE VASCULAR ABNORMALITIES AND TUMOURS 
OF THE SPINAL CORD AND ITS MEMBRANES. — 
By Roger Wyburn-Mason, M.A., M.D., B.Chir. 

(Cantab.), M.R.C.P. (Lond.), M.R.C.S. (Eng.). 
1943. Henry KImpton, London. Pp. v!l plus 196 
with 42 Illustrations. Price, 18s. 

The subject of vascular anomalies and tumours of 
the spmal cord had attracted little attention in the 
past. This was because of the difficulty in the clinical 
diagnosis of these conditions, and the failure to recog- 
nize the various types . of vascular anomalies and 
tumours that occur in the spinal cord. This mono- 
graph embody mg the result of Dr. Wyburn-Mason’s 
painstaking researches on this interesting subject is 
an important contribution to neurology. It will draw 
the attention to the frequency and the importance of 
the.e anomalies and provide a basis for the accurate 
diagnosis of these conditions. Dr. Wyburn-Mason’s 
use of kymography with the use of lipiodol ffitm- 

to e thp y mffi a P iy < i nten * tin S and valuable^ontribution 
t° the methods of investigation of neurological disease^ 

exSuenf^T” 5, Set 'Y P and • the ^^rations are 

issue 

by TI J?l re ’ d 8, “‘ ‘ aU ™ t “ d P™«* 
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Edinburgh. Pp. X vl nine*" V o£ ston ° Llmftocf, 

PHco, IBs.; postage, 7d. (Home) °* lllustrated * 
The fourth edition of Dr 1t 

on neurology b.„ beea ajfely' Sd‘ 


light of the recent progress in knowledge of > the 
subject. The chapters on* peripheral nerve lesions, 
herpes zoster, cervical rib, sciatica and protrusion of 
the intervertebral disc have been recast and new matter 
on the nature of aetiology and the concept of psycho- 
somatic illness have been included. Of the new thera- 
peutic methods and remedies and diagnostic methods, 
only those of proved value to the clinicians have been 
included. 

P. C. 3. G. 

THE RHEUMATIC DISEASES.— By G. D. Kersley, 
M.A., M.D. (Cantab.), F.R.C.P. (Lond.). Second 
Edition. 1945. William Hefnemann (Medloal 
Books), Limited, London. Pp. xll plus 120. 
Illustrated. Price, IBs. 

The second edition of Dr. ICersIey’s book has been 
thoroughly revised and largely rewritten in the light 
of the advances in knowledge and technique. The 
preventive and industrial aspects of the rheumatic 
diseases have been discussed. A new chapter on the 
inter-relationship and aetiology of the rheumatic 
diseases has been added, as also chapters giving brief 
descriptions of types of specific infective arthritis and 
of conditions simulating arthritis. The experiences of 
the war, which have brought newer methods of treat- 
ment into use, particularly those that have proved of 
value in the treatment of diseases such as sciatica 
and fibrositis, have been adequately described. 

This concise and informative volume will prove of 
value to the senior medical student and the general 
practitioner. 

P. C. S. G. 

THE DIABETIC LIFE : ITS CONTROL BY DIET AND 
INSULIN : A CONCISE PRACTICAL MANUAL FOR 
PRACTITIONERS AND PATIENTS.— By R. D. 
Lawrence, M.A., M.D., F.R.C.P. (Lond.). 

Thirteenth Edition. 1944. J. and A. Churchill 
Limited, London. Pp. xxlll plus 228, with 18 
illustrations. Price, 1 0s. 6d. 

Da. Lawrence's book ‘The diabetic life’ is one of 
the best on the subject. In this edition the writer has 
rewritten the whole book in the light of recent 
advances on the subject. Problems of diabetics arising 
out of food rationing and war conditions ■ have been 
. adequately dealt with. 

Tins edition will undoubtedly continue to be as 

u ^ luabla *° the physician and the 
intelligent diabetic patient as the previous editions. 

P. C. S. G. 

THE REHABILITATION OF THE INJURED • OCCU 
MnO NUL THERAPY—— By J, h! TtoiJU. °S£ 

C . iL and Com P an Y. Limited, London. Pp. xvl 
plus 228, with 196 figures In the text. Priced IBs! 

Th b book is devoted entirely to the use of physical 
therapy m the after-treatment of various !£ 
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diversional and occupational therapy of the countless 
injured victims of the World War II. 

* \ P. C. S. G. 

ANNUAL REVIEW OF BIOCHEMICAL AND ALLIED 
RESEARCH IN INDIA. Volume XIII for 1942. 
Published by the Society of Biological Chemists, 
India, Malleswaram P. O., Bangalore. Pp. 101. 
Price, Rs. 3 or 6s. 

This small volume contains a review of the scientific 
researches on biochemical, and allied subjects in India 
in 1941-42. The individual chapters have been 
devoted to. enzymes; vitamins; general nutrition; 
human physiology; animal nutrition; protein, fat carbo- 
hydrate and mineral metabolism; pharmacology; 
human -pathology ; plant physiology; chemistry of plant 
products, soils and fertilisers. 

The chapters present well-balanced reviews of the 
contributions on the subjects. The book will be read 
with considerable interest by the workers on the subject 
in India and abroad. 

P. C. S. G. 

THE PROBLEM OF SICKNESS AMONG WOMEN IN 
INDUSTRY. 1 PAMPHLET NO. 3.’ — Issued by the 
Industrial Health Research Board of the Medical 
Research Council. Published by His Majesty’s 
Stationery Office, London. Pp. 22. Price, 4d. 

This pamphlet is divided into two parts. The first 
part analyses the results obtained from the records 
of cases contained in Report 86 under the following 
points : How much loss of time does illness cause; 
the main types of illness; number of cases of each type 
of illness; length of absence in each type of illness; 
effect on output of each illness; sickness absence any 
(i) age among married and single women, (ii) length 
of service, (Hi) working conditions, and (iv) shift 
systems. The summary of this analysis is as follows : — 
The records covered a period of six months, in five 
factories, and are not a suitable basis for wide 
generalizations. There is an urgent need for industry 
to keep records of sickness absence on a wider and 
more uniform scale. This necessarily limited inquiry 
showed that : 

1. 7.8 per cent of the total working time was lost 
through sickness absence, and sickness absence 
accounted for at least half of the total time lost. 

2. Two-thirds of the sickness absence was caused 
by only 16 per cent of the workers. 

3. The illnesses which caused most lost time were 
the respiratory, * nervous ’ and * fatigue * and digestive 
diseases. 

4. Young married women had a particularly high 
rate of sickness absence, especially for ‘nervous’ and 
digestive illnesses. 

5. Women who had been working since the begin- 
ning of the war lost more time and had longer 
absences through sickness than women who had had 
shorter service. 

6. There is some evidence that workers on produc- 
tion, and also shift workers, were particularly liable 
to sickness absence. 

The second part of this pamphlet analyses the inter- 
views with workers on the following _ points : shift 
work, and sickness absence and life outside the factory. 
The summary ( of this analysis is given below : 

■ 1’. Most shift workers disliked the idea of changing 
from the arrangement of shifts to which they were 
accustomed. 

2. The lack of a proper week-end break in shift 
work made the workers tired, bored and discontented. 

3 ? Night work was definitely liked by one-third of 
the women, and also definitely disliked by one-third. 

’ 4. The main reasons for dislike of the night shift 
were the inability to sleep well, alleged poor ventila- 
tion in the factory at night, digestive, troubles, longer 
•hours, and the disturbance of family life. 

5. Weekly hours of work were not overlong, except 
•for 1 a - minority of workers, and it was the arrangement 
rather' than the number of hours which caused most 
dissatisfaction. 


6. Transport and domestic duties presented fewer 
problems than in the earlier days of the war, but 
women with full domestic responsibilities had more 
than the average amount of. sickness absence. 

7. About half the women had personal worries, and 
wony was associated with a high rate of - sickness 
absence. 

MEDICAL RESEARCH COUNCIL WAR MEMO- 
RANDUM NO. 10. Second Edition. 4 The medical 
use of sulphonamides.’ By various authors. 
London : His Majesty’s Stationery Office. 1945. 
Price, 1 8* 3d. net 

The sulphonamides have occupied an important place 
in medicine for several years. Various attempts have 
been made in the past to prepare comprehensive 
accounts of the uses of' these drugs. With the rapid 
developments that have been talong place previous 
accounts have been out .of date a few months after 
they had. been written. Now, however, sufficient time 
has elapsed to make it possible to prepare a report 
on the uses of the sulphonamides which have now been 
fairly thoroughly worked out and on which there is 
now general agreement. It is therefore gratifying to 
receive from His Majesty’s Stationery Office* a copy 
of the Medical Research Council’s War Memorandum 
No. 10 on the medical use of sulphonamides. This 
report with appendices and index runs to 71 pages. 
The memorandum was originally issued in 1943 on 
behalf of the committee of the Medical Research 
Council whose chairman was Professor L. J, Witts. 
The memorandum was drafted by a body of six well- 
known medical men and with the advice of numerous 
others. In the second edition many of these authors 
and advisers have taken a hand and new material has 
been contributed by a number of workers. This edi- 
tion, as was the- previous edition, has been edited by 
F. Hawking and F. II. K. Green. It contains sections 
on chemistry, pharmacology, general considerations and 
the relationship of penicillin therapy; on dosage and 
its regulation and toxic and other harmful effects. 
There are 14 sections on the treatment of specific 
infections and there are brief notes on the uses of 
sulphonamides in other conditions. There is also a 
note on the prophylactic use of sulphonamides, and 
appendices covering the estimation of sulphonamides 
in body fluids, bacteriological studies and sterilization 
of sulphonamide powers. There is also a useful index. 

MEDICAL RESEARCH COUNCIL. SPECIAL RE- 
PORT SERIES NO. 250. CHRONIC PULMONARY 
DISEASE IN SOUTH WALES COAL MINERS. 
III. Experimental Studies. 1945. Published by 
His Majesty’s Stationery Office, London. Pp. 94. 
Illustrated. Price, 5s. 

The Medical. Research Council undertook, an investi- 
gation of chronic pulmonary disease in South. Wales 
coal miners in 1936. Two reports, one on the medical 
survey and related pathological studies and the other 
on environmental studies, have already been published 
[vide reviews in IM.G . (1) LXXVII (1942),' p. 699 
and (2) LXXIX (1944), p. 141]. It was suggested 
that difference in the dust might have something to 
do with variations in the incidence of pneumokoniosis, 
and this led to further research. 

The present report includes accounts of the analysis 
of the mineral deposits found in the lungs of workers 
in South Wales coal field, of an experimental study 
of the tissue reactions produced in the lungs by selected 
dusts and of a study of the solubility of such dusts. 

From post-mortem investigation of lungs of 54 
workers it was found that the composition of the lung 
residue varied 'for different occupational groups, . but 
’ significantly more quartz was found in the 4 silicotic 
nodulation’ category than in the less severe fibrosis 
groups. There are reasons for dismissing mica . or 
kaolin and accepting quartz as the major etiological 
agent in the production of pneumokoniosis. From the 
experimental study of the effects on the lungs of rats 
of different specimens of' dust, it appears that pure 
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coal dust causes little fibrosis but the pathogenicity 
becomes greater as its silica content increases. When 
quartz dust is mixed with coal, the resultant confluent 
fibrosis is more like that seen in pneumokoniosis in 
coal workers than that characteristic of the effect of 
pure quartz dust. 

The data presented in these reports suggest that 
difference between the pneumokoniosis of local workers 
and the classical silicosis (as seen; for example, in 
sandstone workers) is due to small amounts of quartz 
being mixed, in the former case with largd amounts 
of coal and other minerals. But still there are some 
points which are not quite clear, e.g . the pathogenicity 
of some siliceous dusts and the relative harmlessness 
of others, the relation of their, solubility to toxicity, 
etc. The^ Council propose to put in hand further 
investigation as soon as possible. 

R. N. C. 

MEDICAL RESEARCH COUNCIL. INDUSTRIAL 
HEALTH RESEARCH BOARD REPORT NO. 88. 

4 A STUDY OF WOMEN ON WAR WORK IN FOUR 
FACTORIES/ — By S. Wyatt. Assisted by R. 
Marriott, W. M» Dawson, N. M. Davis , D. E. R. 
Hughes and F. G. L. Stock. 1945. Published by 
His Majesty's Stationery Office, London. Pp. 44. 
Price, 9d, 

The Industrial Health Research Board of the 
Medical Research Council have been carrying out a 
series of investigations on the problem of sickness 
absence in women working in the factories and the 
results of these investigations have been reported from 
time to time, e.g. Report 4: 'A study of absenteeism 
among women *, Report 69 * Incentives in repetitive 
work , Report 77 1 Fatigue and boredom in repetitive 
work , Report 86 ^ A study of certified sickness absence 
among women in industry’. In Report 86, the sickness i 
records of 1,000 women selected at random in each of ! 
live factories were analysed from the standpoint of the 
type, frequency and amount of absence, and their rela- 
tion to such factors as age, length of service, civil 
state, and type of work. The present report (no 88) 
is an extension of this investigation and gives’ the 
results of interviews with 100 women from four of the 
random samples previously chosen; in one factory a 
second group of 100 women were interviewed at a 
? a ^ roup of , 100 women consisted of the 
50 who had had the most frequent and lengthy periods 

iw f !} b u D fi ur! ? E the Iast six months and the 
^0 # who had had the least sickness absence in this 
period. Each interview lasted from 30 to 60 minutes 
and was conducted in a special room. The general 

woXr Ja® mt , erv ^' v were fir3t explained to each 
worker and emphasis was placed on the confidential 
nature of the procedure. The report contains Sa 

fysed QC under ° t ? mio f ,. ex P ress ed by the workers, ana- 

Ti s ? Sc?iJr ith - 

The summary of conclusions is as follows * 
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(b) Relations with other workers were veiy satis- 
fatory, but contacts with supervisors, and still more 
with shop managers, were often, remote or non-existent, 
and were unlikely to promote complete unity of aim 
and effort. 

(c) A large majority (77.6 per cent) of the women 
were' satisfied with the amount of payment, and a 
somewhat smaller proportions (62.1 per cent) with 
piece-work prices. 

(cl) The attitude to the pace of work was highly 
satisfactory, since only 8.8 per cent of the women 
were dissatisfied and most of these were employed in 
two factories. 

(e) Approximately 50 per cent of the women were 
employed on the three-shift system with a weekly 
change of shifts, and a large majority appeared to be 
content with this arrangement. Of the three shifts, 
the morning shift was by far the most popular, and 
the night shift the least. As a rule, the women 
preferred to begin the day in the factory, and to 
nave the later part of the day free. 

(/} About one-third of the women rather liked night 
work, mainly because of the comparative absence of 
distracting and disturbing influences, and the chance 
to do things in daylong. 

About 40 per cent of the women on night work had 
not more than six hours in bed, and some not more 
than four hours. Married women, on the average/ had 
a r s h°rier rest than single women. A large majority 
of the women on night work usually had a snack 
rather than a full canteen meal. There was some evid- 
ence that night work was associated with loss of 
appetite and digestive trouble. 

(g) Satisfaction with work was more widespread 
among women who were formerly employed in the 

fh1n° r Ln r l - Q f th Vim me ' and amon S volunteers rather 
c ? ! scripts. Older women tended to be more 

mnrfl & aQ y°™ 2 er women, and married women 
more so than single. Some women found the work 

TvT™ fiv° U f i a wr meanm sles3, and about two out of 

to Ihe war effort 7 ™" 8 c<mtributing little «r nothing 


Outside the factory 

(h) The average time for the single jouraev hptwppi 
home and factory varied from 27 to 41mbutes in tb 
different factory groups. A majority (60.8 per cent 
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( l ) Sickness absence was more prevalent among 
married women (especially those under 35) than, among 
single women. It was also associated with home duties 
and ; difficulties, lack of daytime sleep when on the 
night' shift, and personal worries. Those with most 
sickness absence also felt more fatigued, both during 
and after work, and were more inclined to blame 
factory conditions for their ill health. 

In general, the women in these factory groups seemed 
to be content if the wages and comfort reached reason- 


able standards, if hours of work were not too long, 
and if they were not moved from their usual jobs! 
Not more than 2 per cent were seriously dissatisfied 
with their, jobs and with, everything connected with 
from 10 to 15 per cent were moderately dissatis- 
fied, and most of the remainder were content. Most 
women seldom complained unless they were jolted by 
some unwonted circumstance from their accustomed 
grooves or were overwhelmed by home duties and 
worries. 


Abstracts from Reports 


REPORT OF THE SCIENTIFIC ADVISORY 
BOARD, INDIAN RESEARCH FUND ASSOCIA- 
TION, FOR THE YEAR, 1944 

This report as usual gives details of the composition 
of its board and advisory committees during the year, 
the reports of the meetings held, and an authoritative 
account of the medical research carried out during 
the year. It also contains information on the Indian 
Journal of Medical Research and the Indian Medical 
Research Memoirs, a list of papers published under the 
auspices of the Indian Research Fund Association and 
the programme of work recommended for 1945-46. 
Some of the important points in connection with the 
major researches carried out during the year are indi- 
cated ^ under the following main heads : cholera, 
malaria, nutrition, leprosy, plague, pharmacology, and 
other researches. For detailed and technical informa- 
tion the original report should be consulted. 

Cholera . — Two enquiries were conducted under this 
head during the year : 

(1) At the Calcutta School of Tropical Medicine on 
the treatment of cholera with sulpha drugs. — In a 
series of cholera cases treated with sulphaguanidine the 
evidence was in favour of sulphaguanidine. As these 
trials were not extensive, no definite conclusion could 
be arrived at. A small series of cholera patients under 
field conditions were treated with this drug with 
encouraging results. A number of laboratory tests 
were performed which showed that sulphaguanidine has 
a destructive action on the causative organism of 
cholera. 

(2) Evaluation of anti-cholera inoculations in Madras. 
—The following is a summary of some of the data 
obtained and the conclusions drawn : 

( i ) In a population of about 3 millions exposed to 
the risk of contracting cholera there were 708,977 
inoculated or protected persons, amongst these 1,128 
cases of cholera occurred. In 2,119,568 uninoculated 
persons there were 34,336 cases of cholera. The 
incidence of cholera in these two groups was 1.57 and 
16.20 per 1,000 respectively, viz, the incidence in the 
uninoculated was 10.3 times more than in the protected 
group. 

Out of 2,350 villages under survey 627 villages had 
a second outbreak of cholera a month or more after 
the last case in the first outbreak. In these villages 
there were 541,808 uninoculated persons while the 
inoculated or protected persons numbered 281,484, the 
greater proportion of whom had been inoculated in 
the first outbreak. In the second outbreak 6,580 cases 
of cholera occurred in the uninoculated group and 241 
in the inoculated group; the case incidence rates per 
1,000 in the two groups being 12.14 and 0.86 respec- 
tively. The incidence in the uninoculated was 14.2 
times more than in the inoculated or protected group. 
The uninoculated persons run 10 to 14 times greater 
risk of contracting cholera than the inoculated persons 

in a community... . t . ii0 , 

: (ii) In the whole survey, there were 1,118 cases oj 
cholera with 474 deaths in the inoculated group, and 
50,053: .cases. with 27,576 deaths in the uninoculated 
group, 1 the case fatality rates in the two groups , being 


42.4 per cent^ and 55.1 per cent respectively. The 
advantage derived from anti-cholera inoculation is not 
so much in recovery from the disease, if one is unfor- 
tunate to develop it, as in not getting it. 

. (Hi) The data obtained during the present investiga- 
tion show that immunity is established as early as the 
third day after inoculation. 

(iv) Among fhe villages which experienced a second 
outbreak of cholera, the intervals between the first 
and second outbreaks varied from 1 to 12 months. 
By classifying these villages according to the interval 
between the two outbreaks and comparing the cholera 
incidence during the second outbreak in the unin- 
oculated group with that amongst persons inoculated in 
the first outbreak, the duration of immunity was 
determined. It was concluded that the immunity con- 
ferred by anti-cholera inoculation lasts for a minimum 
period of five months and that there is strong evidence 
to suggest that immunity lasts for 10 to 12 months. 

(t0 The data .relating to the villages which experi- 
enced more than one outbreak of cholera showed that 
the greater the proportion of inoculations done in the 
first outbreak, , the less the chances of cholera during 
the second epidemic wave. Thus mass immunity plays 
an important part in preventing the development of 
cholera epidemics. 

Mamma 

The research activities of the Malaria Institute of 
India, Coonoor and Delhi, have been curtailed owing 
to the abnormal conditions brought about by the war. 
Laboratory research has been restricted mainly to the 
preparation of antisera for determining the source of 
mosquito blood meals. Two thousand one hundred and 
sixty-nine tests have been carried out by this method. 
The technique of the preparation of JSB water 
soluble strain has been modified to attain greater . 
simplicity. A number of indigenous drugs were tested 
on monkey malaria, but none of these was found to 
have any parasiticidal value. A new ICI synthetic 
drug, M 3349, was also subjected to test in monkey 
malaria. While the parasites disappear from the peri- 
pheral blood after the 3rd dose of this drug, it in many 
cases did not prevent relapses of malaria in monkeys. 
The study of mosquito bionomics has been continued 
and the routine identification of mosquitoes and other 
insects of medical importance have been carried out 
as in former, years. At the Southern India branch 
an extensive series of studies on the bionomics of 
certain anopheles was carried out. Laboratory colonies 
of certain important species of anopheles were main- 
tained. A special strain of bird malaria parasite was 
also kept in the lab oratory. . 

An extensive series of experiments, both in the 
laboratory and in the field, have been carried out in 
insecticides, such as Indian and foreign emulsions, 
activators of pyrethrins, individual sparklet sprayers, 
freon bombs, etc., repellents, such as pyrethrum 
cream, DMP cream and DMP liquid repellent have 
been tested. Experiments have also been conducted 
on DDT with various diluents both as lamcide and 
insecticide. A number of samples of cloth, camouflage 
netting, etc., have .been investigated to ascertain their 
protective value against mosquito bites either .when 
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sprayed with repellents or’ left ' unsprayed. The’ 
standard type of hand sprayer- (MISH) has been 
modified in certain respects. . . 

The inquiry into the methods of forecasting epidemic 
malaria at the Public Health Department, Punjab, 
Lahore, studied the basic data. from which forecasts 
of malaria epidemics in the Punjab have been prepared 
during the past years. . These data have* been com- 
piled on a monthly basis for the province as a whole 
and separately for 15 individual . districts. During the 
process of compilation and charting it became evident 
that the annual epidemic figures of the province 
exhibited a periodicity of S or 9 years* duration.. The 
main conclusions are that, in the Punjab, a significant 
decrease has occurred over the period of 77 years 
(1867-1943) in the annual epidemic figures, thus 
demonstrating that, with the passage of time, an 
increasing degree of control has been exercised on 
epidemics breaking out in the province. . These methods 
strongly suggest the existence of an . eight-year’s cycle 
of malaria in the Punjab ; but in view of the period 
studied being not of a sufficiently long duration, and 
in view of the rigidity of the technique employed in 
testing it, the existence of the periodicity has not been 
conclusively established. For purposes of forecasting, 
however, it seems necessary that due notice should be 
taken in future of the possibility of the occurrence of 
a malaria epidemic after a period of 8 years. In some 
cases this period might fall short by one year and in 
others the appearance of the epidemic might be delayed 
by one year. Some work has also been done on the 
assessment of the degree of relationship between the 
epidemic figure and rainfall in the case of Sialkot 
district. Whilst rainfall in August is highly correlated 
with the annual epidemic figure, the association is not 
satisfactorily significant with the rainfall in July. 

Nutrition . — This important section of the report is 
the largest and covers 37 pages; the reports of. the 
11th and 12th meetings of the Nutrition 4 Advisory 
Committee and of the sub-committees comprise another 
39 pages. 

Work done at the Nutrition Research Laboratories 
included : ( i ) the analysis of many different food- 
stuffs, yeasts and yeast extracts for vitamin BL and 
nicotinic acid content; a special method worked out 
in these laboratories was. used. The effect of washing 
and cooking on the vitamin content of rice was studied. 
(ii) The use of certain oils and cereals reduced the 
vitamin content in the foods, particularly of Bj. This 
factor which destroys Bi was studied. It consists of 
two components : one destroyed by heat and the other 
not destroyed by heat. Work is in progress to isolate 
these factors and to study the destruction of vitamins 
by certain chemical agents. 

. The amount of vitamin B* in a number of foods 
was determined by special, methods. Cereals and pulses 
are good sources of this Vitamin, while the foods 
usually designated ‘protective* are often poor sources. 
Dried yeast is rich in this vitamin. 


The nutritional requirements of three strains of 
lactic acid bacteria have been studied and it was founc 
that vitamin-B complex is essential for primary growth 
A number of samples of shark-liver oil were tested foi 
vitamin A content. Studies have been made of tin 
lasting properties of carotene, in the various form* 
m which it is marketed. Opening of the container was 
followed by gradual destruction of carotene. 

The use of tapioca is rapidly spreading in South- 
west India. The nutritive value of this root is there- 
fore a question of practical importance. A diet largeh 
composed of. tapioca, unless supplemented by som< 
source of additional protein, fails to support the growtt 
of rats. Analysis has. shown that tapioca protein i: 

not la iT ?tlal * cids ; quantitative am 

not qualitative deficiency is the important factor Th< 

proportion of rice m a diet based on tapioca whici 
is needed to produce nitrogenous equilibrium in rat 
was determined. 


Animal experiments : (f). Experiments .with Guinea 
frown that vitamin P accelerates fXt? 
A factor isolated- from Bengal gram has a similar effeci 


(ii) Work on experimental fluorosis was continued. Of 
the 3 fluorides it was found that calcium fluoride was 
the least toxic, next came sodium _ fluoride and the 
most toxic being magnesium fluoride. Experimental 
work in rats failed to support the previous conclusions 
that vitamin-C deficiency contributed to the causation 
of fluorosis in man. . (Hi) Studies of vitamin C produc- 
tion in rats have shown that the production is perhaps 
not affected by bacterial action in the gut. 
(tv) Attempts to make rats immune to rat leprosy 
by giving a highly nutritious diet failed, (v) Studies 
of the production of fatty liver in rats by giving low 
protein, high fat diet were carried out. No marked 
difference was found between the different fats and 
oils used. ( vi ) The development of rice moth larvae 
on different diets has been used as a method of study- 
ing the action of vitamins and amino acids and the 
relation between them. . . 

Field investigations included studies of a form of 
nutritional diarrhoea seen in Madras which responded 
dramatically to injections of nicotinic acid, statistical 
analysis of the data obtained from, the investigation of 
the relationship between dental caries and the fluorosis, 
and investigation of infantile beri-beri in Cocanada. 

The ascorbic acid inquiry at the University College 
of Science and Technology,. Calcutta, carried out a 
number of laboratory experiments on the biological 
synthesis of ascorbic acid under influence of narcotics 
using rats as experimental animals, with . a view to 
elucidating the mechanism of this synthesis. A great 
amount of work of a highly technical nature and of 
basic importance was carried out. # 

The inquiry on plasma proteins in health and disease 
at the Grant Medical College, Bombay, studied .25 
cases of nutritional oedema with the constant finding 
of a low albumin content of the blood. Some of the 
patients responded well to high protein diet. Numer- 
ous such cases were seen in Bombay and further 
careful studies of this condition are planned. Fifty 
cases of hyperproteinsemia were studied; the increase 
in the concentration of total protein being due to an 
increase in globulin. This is seen mostly in chronic 
disease such as kala-azar, tuberculosis, syphilis and liver 
disease. 

The. inquiry on the role of manganese in. the 
biological synthesis of ascorbic acid at the Prince of 
Wales Medical College, Patna, report that -manganese 
was found necessary for the synthesis of ascorbic acid 
from an investigation on guinea-pigs. 

The inquiry into factors affecting normal calcium 
metabolism in certain areas in the Punjab at the 
Punjab University Institute of Chemistry, Lahore, 
investigated the composition of diets in certain parts 
of the Punjab, and the calcium, phosphorus and phos- 
phatase contents of the blood serum , in relation to 
diets. The studies indicated gross deficiency of calcium 
and a relatively high proportion of phosphorus in the 
diet. In Kangra much calcium deficiency was found 
m Kulu little or none. 

The inquiry on protein metabolism by human feed-’ 
mg experiments at the Public Health Laboratories, 
Bankipore, Patna, undertook the study of the protein 
content of different foods , and its biological value 
particularly to find out whether a mixture of rice 
proteins and pulse proteins increases their biological* 
value. The mixture of nee protein and pulse protein * 
was not found as effective as rice and milk protein. 
Feeding experiments have been started on two human 

a Sri\f Fder \° * nd 0Ut the nitro ^n balance of 
a mixture of cereals m a poor man’s diet. The pulse 

and vegetable quota has been* kept constant, but a’ 
mixture of rice and. wheat, rice, wheat and' maize rice 

XhXX . 1 ? ar X-, nce - Y heat and md k has been given 
deLmined. y mtake and eXCretion ' of ‘ nitro S<* 5s 53; 

The .inquiry on the deterioration of 'vitamin A in 
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with salts, humidity, moisture, admixture of liver , debris, 
mixture of other oils, were studied. Acidity partic- 
ularly produces deterioration in ,vitamin-A content of 
shark-liver oil. 

The inquiry into the relationship between vitamin-B 
complex and tumour growth at the Tata Memorial 
Hospital, Bombay, a study of the vitamin content 
of liver of different strains of mice susceptible and 
not susceptible to mammary, cancer gave high values 
for insusceptible mice. The influence of butter-yellow, 
a tumour-producing agent on the vitamin content of 
the internal organs and on the development was 
also studied. The incidence of tumour in the experi- 
mental animal was much lower than that reported by 
previous workers in other countries. Metabolism 
studies were also carried out in 24 patients with oral 
cancer. 

The inquiry into test of the biological value of soya 
bean protein, growth tests with soya bean, and human 
experiments with soya bean, at the Punjab University 
Institute of Chemistry, Lahore, showed that a definite 
improvement of the biological value of the proteins 
of soya bean and pulses on drying and heating and 
on improvement in the nutrient and growth-promoting 
value of the poor rice diet when soya bean or Bengal 
gram is added. 

The Nutrition Research Unit at the Dacca University, 
Dacca, studied the rate of absorption in rats of various 
fats and oils, the inter-relationship between fat and 
calcium metabolism, the growth of young rats on 
different fats and oils, the stability of vitamin A in 
different oils, and the effect of a low fat diet in human 
subjects. The availability of iron in different food- 
stuffs was studied, and also the biological value of soya 
bean protein in different samples. Feeding experiments 
in rats showed improved growth with soya bean or 
pulses added to the diet. Some of the interesting 
findings are : (i) coconut oil possesses a decalcifying 
effect in man, (it) among the common vegetable oils 
studied, groundnut oil produces the greatest increase 
in weight per gramme of the oil fed, buffalo butter fat 
is better than groundnut oil. 

The Nutrition Research Unit at the Seth G. S. 
Medical College, Bombay, studied the effect of different 
levels of fat intake on the growth of rats, metabolism 
experiments of the different levels of fat intake, the 
effect of fat intake on reproduction, the absorption of 
fats from the intestine, the value of different varieties 
of soya bean, the analysis of certain foodstuffs not 
commonly used outside Bombay. 

The inquiry into methods of treating sick starving 
destitutes in Calcutta based on the All-India Institute 
of Hygiene. Studies showed a^ high incidence of 
malaria (35 per cent), of bowel diseases (36 per cent), 
and various degrees of anaemia in sick destitutes 
(severe in 20 per cent, moderate in 61 per cent, and 
slight in 19 per cent). Biochemical investigations # of 
the blood, and a careful investigation of the physical 
condition of the # patients were carried out with a 
view to improving methods . of treatment. Ppst- 
mortem material was also studied and the findings 
reported in detail. 

Inquiry into the estimation of vitamin-A activity 
of plant foods at the Punjab University Institute of 
Chemistry, Lahore, studied 15 samples of maize of 
different varieties in the Punjab. The different active 
carotinoid pigments in plant foods were isolated and 
individually estimated. Similar studies in other plant 
foods have been undertaken. 

The inquiry on the role of nutritional factors in 
hepatic cirrhosis at the Haffkine Institute, Bombay, 
n [ rrn f rm-rripfl rmt. durincr 1931—1935 


Preliminary investigations carried out during 1931-1935 
showed that 'alcohol appears to have a very insigni- 
ficant ' role * and that 1 dietetic deficiencies appear to 
be important factors in the causation of cirrhosis of 
the liver in the drears'. The diets of patients suffer- 
ing from the disease were grossly deficient in protein, 
fat' and vitamins especially vitamins * A, B complex and 
C During recent * years, * experimental' evidence has 
' accumulated to suggest- that cirrhosis of the liver may 
be | a 'deficiency' disease. It has been shown m animals 


that deficiency of protein and vitamins of the B 2 . group 
occurs m liver damage. . * 

Animals were fed on diets deficient in vitamin-Ba 
complex to study the incidence of liver cirrhosis or 
damage and degeneration. As there is evidence to 
suggest that^ an amino acid, methionine, plays an 
important role in the prevention of liver damage, 
attempts are. being made to isolate this substance. 

The on the chemical nature and nutritional 

availability of food iron at the University College of 
Science and Technology, Calcutta, carried out a com- 
parative study of egg-yolk iron and tissue iron and 
found some striking differences in their chemical 
behaviour. The blood-forming effect of nucleic acid 
on rats kept on milk diet was also studied. It was 
found_ that the supplementing of a basal milk diet 
with iron and nucleic acid enhanced the blood-forming 
power in the rat but does not promote growth. 

The inquiry on poor rice diets and food preparations 
in common use in South India at the Women's 
Christian College, Madras. Rats were given as much 
as they could eat of the basal * poor rice diet * consist- 
ing of parboiled milled rice (cooked) 89.7 per cent, 
Bengal gram (cooked) 3.0 per cent, brinjal 4.3 per cent, 
mutton 0.26 per cent, coconut oil 0.21 per cent, green 
plantain 2.1 per cent, gingelly oil 0.43 per cent. On 
this diet ^ the growth was poor and the general condi- 
tion as indicated by malformation of the hind legs, 
loose rough hair with extensive bald patches, and a 
marked susceptibility to lung disease, was also poor. 
Tim following were found to be valuable supplements: 
calcium and natural foods rich in calcium — milk, ragi, 
amaranth and other leafy vegetables. Curds, also a 
source of calcium, show less supplementary effect than 
unsoured milk, but this was partially explained by 
the appetite factor. ' Rasam 3 (pepper water) made 
from tamarind, onion and minute quantities of chillies, 
garlic, mustard, pepper, cumin and gingelly oil, one 
of the most common accompaniments of rice diets in 
South India, had no real supplementary value. The 
addition of fat to the 90 per cent rice diet, in 
the form of butter, ghee, shark-liver oil or vegetable 
oil, not only induced no supplementary effect on growth 
but worsened the general condition of the animals. 
ChoJam and cambu substituted for part or all of the 
rice had insignificant supplementary effects, and little, 
if any, superiority over rice as the basic cereal. When 
ragi was used alone, the growth and condition of the 
animals were better than with any of the other cereals, 
but not so good as when used in combination with 
rice or with cholam. 

Improved cheap modification of rice diet containing 
parboiled milled rice (cooked) 5D per cent, ragi 
(cooked) 20 per cent, Bengal gram (cooked) 10 per 
cent, amaranth 10 per cent, sprouted green gram 
5 per cent, brinjal 5 per cent, and costing no more 
than the poor rice diet, gave strikingly better growth 
and improved general condition in animals, thus indi- 
cating that marked improvements can be made in 
poor institutional diets without increase in cost. 
Analysis of common food preparations in use in South 
India were also earned out. 

Leprosy 

(1) The Leprosy Inquiry at the School of Tropical 
Medicine, Calcutta, has continued work on the several 
different lines. Cases of leprosy are divided into two 
groups, neural and lepromatous, and the clinical 
features, prognosis, etc., in these two groups are now 
well known and clearly defined. The neural cases 
show good prognosis and the lepron? 3 ^ 0113 .cases a 
relatively poor one. The clinical studies were mainly 
concerned with details of the relatively small number 
of cases which cannot be classified as either neural or 
lenromatous, and in which accurate prognosis is difficult. 
The value of the improved form of the lepromin test 
in classification and prognosis is > stressed. Attempts 
to prepare from the leprosy bacilli, a substance which 
will give specific leprosy tests have not been success- 
ful, the test at present being of value in prognosis and 
not in diagnosis. Also attempts to prepare abreacting 
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substance of similar properties from acid-fast bacilli 
other than the leprosy bacillus have been unsuccessful. 
The specific nature of the substance isolated by otber 
workers from the urine of bacteviologicaUy positive 
cases has been investigated; the work completely failed 
to confirm the presence of any specific reacting 
substance. 

Therapeutic studies have included a study of tne use 
of iodized hydnocarpus oil instead of the creosoted 
hydnocarpus oil which is generally used, the creosote 
being no longer available. 

Sulphapyridine which has shown an inhibitory effect 
on rat leprosy bacillus in the test tube was tested m 
rats with rat leprosy and was found to have no 
influence on the disease. 

Epidemiological studies included a thorough leprosy 
re-survey of the area under the Leprosy^ Investigation 
Centre, Bankura. The re-survey showed little difference 
from the findings of the survey in 1937. There is no 
rapid increase in this area, one of the most highly 
endemic areas of India. Several thorough surveys of 
small selected areas in different parts of ^ India have 
been carried out under the British Empire Leprosy 
Belief Association. , „ , , 

(2) The Leprosy Inquiry at the Lady Wilhngdon 
Leprosy Sanatorium^ Chingleput, Madras, carried out 
epidemiological studies of leprosy in certain selected 
villages in North Arcot and elsewhere in the Madras 
Presidency with a view to preventive work. The 
factors influencing the spread of leprosy were: (t) close 
marriage relationship between a heavily infected village 
and one in which the incidence is low or non-existent, 
(ii) The mere proximity of a village to one in which 
there is a heavy incidence has no influence on the 
spread of leprosy in the less affected village. The 
incidence of leprosy in a group of villages, all within 
a radius of five miles, varied from nil^ to 124 per 
thousand. The village with the highest incidence (124 
lepers per 1,000) has a village 3 furlongs away with 
no leprosy. Another village with an incidence of 
leprosy of 43,8 per 1,000, has a village less than 
30 yards away with no leprosy, although the inhabitants 
of the latter village work in the village with leprosy. 
This work stresses the fact that the greatest < factor 
in the introduction and maintenance of leprosy is con- 
tact with open cases. Proximity of an infected village, 
poor economic conditions, or predisposing diseases seem 
to play little or no part in the spread of leprosy. 

Clinical studies have been concerned with the corre- 
lation of the clinical signs with the changes in the 
skin and other tissues produced by the leprosy bacilli. 
Therapeutic experiments on the trial of new remedies 
have so far given inconclusive results. Studies to 
indicate more clearly the best dosage of hydnocarpus 
remedies showed that a combination of intradermal 
and subcutaneous injections appeared to be the best. 
There seemed to be no advantage in giving a very 
high dosage. Studies of the Wassermann test in 
leprosy and its response to treatment indicate that the 
leprosy itself and not syphilis was frequently the 
cause of the positive Wassermann and Kahn tests. 

Fugue 

(I) At the Haffkine Institute, Bombay, the value of 
sulphathiazole and sulphadiazine was assessed in a trial 
carried out at^ Poona. Cases of bubonic plague treated 
with sulphathiazole had a mortality of 21.3 per cent, 
cases treated with sulphadiazine a mortality of 12.3 per 
cent whereas control cases— given the usual hospital 
treatment, ie. iodine injected into the blood — had a 
mortality of 53.6 per cent. The results of the treat- 
ment m septicaemic cases was even more striking* the 
mortality m sulphathiazole series was 37.5 per cent in 
sulphadiazine series 20.9 per cent and in the controls 
Jl.O per cent. No^ serious ill effects were encountered 
m cases treated with either of the two drugs (this is 
a very real advance in the treatment of this much 
dreaded disease). 

A new plague vaccine has been prepared in a new 
broth, medium. The protective power (in ani3 
experiments) of this vaccine was twice as Seat “the 


original Haffkine vaccine and slightly more than agar 
vaccine Its toxicity was low and keeping properties 
better than the* phenol preserved agar vaccine. 

(2) The Plague Inquiiy ^e Salem District, Madras, 
studied the prevailing rodents and their fleas contri- 
buting to the endemicity of bubonic plague., the flea 
index ’ for different species of rat fleas was worked out. 
A study of rodent nests was made and the fleas in 
them identified and in this way the preferential 
environmental conditions favouring the numerical 
prevalence of the respective fleas established. In addi- 
tion to this rodent and flea survey, vigorous cyanogas 
fumigation was carried out in all the villages m the 
experimental areas. There was noticeable reduction in 
the incidence of plague in spite of the somewhat 
restricted application of cyanogas due to restricted 
supplies. Five hundred and sixty-four cases were 
treated with sulphathiazole and allied groups of drugs* 
Of these. 194 cases were treated with sulphathiazole 
with a mortality of 29 per cent* 

Pharmacology 

(1) Indigenous Drugs Inquiry at the School of 
Tropical* Medicine, Calcutta. A miscellaneous group of 
10 indigenous drugs were tested for their active 
principles and their properties recorded. Of them two 
were of particular value and interest, Daemia externa, 
a plant known, as . i chagalbanti * in Bengal and a 
reputed drug in the indigenous system was found ^ to 
contain a substance which has the properties of raising 
blood pressure and contracting the uterus of animals. 
The other drug that has been studied extensively is 
Rauiuolfia serpentina , one of the active principles of 
which has the opposite effect to the above drug. The 
active principles have been isolated — the blood pressure 
lowering principle is an alkaloid^ and the hypnotic 
principle is contained in the resin. A study of the 
amount of the resin in this plant growing in different 
parts of India was made and the resin content was 
found to vary between 1.14 to 1.8 per cent. In addi- 
tion five drugs claimed to be anti-malaria remedies were 
tried in malaria cases. None of these was of any 
definite value. 

The Indigenous Drugs Inquiry at the Drug Research 
Laboratory, Jammu (Kashmir), recorded the chemistry 
and pharmacological action of a number of indigenous 
drugs. The effect of drying pyrethrum under different 
conditions was studied. The highest yield of 
pyrethrum was from flowers dried partly in the sun 
and partly in the shade. A number of essential oil 
bearing plants growing wild in Kashmir State were 
examined for their essential oil content. Work on the 
distribution of medicinal plants in India is also being 
carried out. 

Pharmacological Inquiry at the Haffkine Institute, 
Bombay, investigated three new synthetic anti-malarial 
drugs in rhesus monkeys injected with Plasmodium 
knowlesi . All # the three drugs showed anti-malarial 
property but in all three this property was inferior to 
that of sulphathiazole administered similarly and in 
comparable doses. Experiments in immunity in 
monkey malaria were also carried out. By replacing 
to a large extent (about 80 per cent) the blood of an 
immune large size monkey with the blood of an ordi- 
nary monkey susceptible to monkey malaria and then 
immediately infecting this large sized monkey with 
malaria parasites, a typical fatal malaria attack was 
produced. This experiment showed that the immunity 
m the large size monkey was 'cellular* and not 
humoral . This inquiry was closed in October 1944. 

Other researches 

The_ Hematological Unit at the* School of Tropical 
Med.cme Calcutta, studied methods of preveE 
malaria which is sometimes transmitted by infected donor 
blood, in blood transfusions. Stored blood containing 

Uati^n in h ,fvi tre ? t . ed . Quinine in concen- 
?;*|T ? oti infect monkeys and exneri- 
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drug some deaths occurred' and the blood-forming 
system was affected. Different monkeys varied, how- 
ever, in their reaction to this drug, but in the same 
monkey the action depended on the concentration of 
the drug in the monkey's blood. An attempt was made 
to study anaemia in monkeys produced by injections of 
arsphenamine (in doses sufficient to cause liver damage) 
as has been done in dogs, but the arsphenamine did 
not produce anaemia in the experimental animals. 

The Inquiry into Medical Mycology at the School 
of Tropical Medicine, Calcutta, studied 983 cases of 
ringworm infection of the body, of the nails, toes and 
inter-digital spaces and of the hair. Racial and 
seasonal occurrence of these conditions was studied and 
also the causative organisms. The fungicidal action 
of various agents was tested and in clinical trials of 
2 per cent solution of glacial acetic acid in 25 per cent 
alcohol gave the best results; it is fairly reliable as 
a prophylactic against ringworm infection if used regu- 
larly during the hot weather and the monsoon months, 
when the incidence of ringworm ^ infection is the 
highest. This preparation is not irritant to the skin, 
non-corrosive and non-staining. 

Studies in tests of physical fitness in Indians at the 
Grant Medical College, Bombay. — The Crompton test 
was carried out on 495 subjects, 418 males and 77 
females. The males and females were arranged in three 
groups : ' no exercise \ 1 moderate exercise \ and 

'athletic'. There were no females in the athletic 
group. The mean scores of fitness (Crompton scale) 
was [no exercise 1 — males 77, females 68; 'moderate 
exercise '—male 73, females 75; 'athletic group' — males 
78. The influence of exercise, sex, diet and community 
on the results obtained led to the conclusion that the 
Crompton test is not as good a test for grading physical 
fitness of an individual as the Schneider test. 

Filariasis Inquiry at the School of Tropical Medicine. 
Calcutta, carried out field studies in Bengal and in 
the Central Provinces of the incidence of filarial infec- 
tion and of the vector mosquito. Most filarial infec- 
tions were due to Wuchereria bancrofti but in one area 
W. malayi was found. Studies of the periodicity of 
the microfilaria have been carried out and several 
different drugs including some of the indigenous 
remedies and some synthetic compounds have been 
tested in the treatment of filarial infection, all with 
unsatisfactory or inconclusive results. 

Inquiry on Filtrable Viruses at the King Institute, 
Guindy, studied the relative value of smallpox vaccine 
grown on chick membrane and the usual calf lymph 
smallpox vaccine in the prevention of smallpox, the 
production of agglutination of red cells by chick mem- 
brane vaccinia virus. Attempts were made to adapt 
a mouse strain of virus to eggs without success; also 
to isolate the virus of anterior poliomyelitis and of 
infective hepatitis. 

Kala-azar Inquiry at the Pasteur Institute, Shillong, 
carried out seven experiments to infect white mice 
with sandflies fed on kala-azar cases; in one of the 
7 animals infection took place and the infecting 
organism of kala-azar was demonstrated in the spleen 
of the mouse. A study of the longevity of sandflies 
maintained under different conditions of blood feeds, 
temperature and humidity shows that there is no 
hibernation in the strict sense but with the lowering 
of temperature, the development stages are prolonged 
to double the time taken in the incubator, thus 
explaining the small catches of adults in the cold 
months. For this work 24,141 sandflies were bred in 
the laboratory; the reaction of the gut of these flies 
was estimated by a delicate method and found to be 
7.2 to 7.6, i.e. slightly alkaline. 

The inquiry on anaerobic wound infections at the 
Seth C. S. Medical College, Bombay, carried out 
laboratory studies of toxin and enzyme production, 
hemolytic activity, spreading factor and serological 
reactions of 19 strains of organisms causing gas 
gangrene. . 

The inquiry into methods for the manufacture of 
solid blood plasma, etc,, at the All-India Institute of 
Hygiene and Public Health, Calcutta, tried out methods 


for improvements in pooling, filtration, storage and 

processing of dried serum. The total number of 
batches dried was 61 comprising 3,598 bottles and 

1,489.2 litres of serum, and 4,675 liquid and 2,037 dried 
sera were issued. 

The • inquiry into the occurrence of ascites in 
Hyderabad State, at the Osmania Medical College, 
Hyderabad, Deccan, carried out a preliminary survey. 
Of the 343 cases of ascites admitted to hospital, 

37 per cent were associated with damage to the liver’ 
15 per cent with heart disease , 11 per cent with kidney 
disease, 10 per cent with tuberculosis and 6.4 per cent 
with malignant disease. In 15 per cent no obvious 
cause was found for the ascites; a majority of these 
were cured or much improved after rest and a liberal 
diet. These latter were considered as nutritional defi- 
ciency ascites. 

The inquiry on the action of snake venoms and 

their constituents on the biochemical activity of the 
tissue cells at the University College of Science' and 
Technology, Calcutta, investigated the following 
points : (i) the inhibition of certain enzyme activities 
by cobra venom, (ii) the isolation (by fractional 
precipitation) of a toxin in cobra venom which stops 
the movement of the heart, (m) the inhibition by cobra 
venom of the synthesis of acetylcholine, and (ip) the 
isolation of the active principle in cobra venom which 
inhibits glycolysis. 

The inquiry on typhus at the Haffkine Institute, 
Bombay. — In collaboration with the military authorities 
strains- of XK typhus organisms were isolated using 
white mouse for the isolation and maintenance of 
these strains. . Duck eggs were used for the cultivation 
of the causative organisms. With the strains isolated 
batches of mice were infected and representative com- 
pounds (synthesized at the Institute) of' the sulphon- 
amide group of drugs tried in the treatment of the 
experimental infection. None of the drugs tested 
had any therapeutic value. An analysis of symptoms 
of typhus cases occurring in Bombay was made. Of 
the 63 cases, 47 were among Indians and 16 among 
Europeans. The average duration of fever among the 
Indians was 13.5 days and among the Europeans 
15.5 days. Rash was present in 13 cases, ID being 
Indians and 3 Europeans. There was only one death, 
1.6 per cent. One strain of typhus X19 in type was 
isolated in Bombay. The relation between this strain 
and similar strains from U.S.A. was examined by animal 
experiments. The typhus strain of Bombay is much 
less virulent than the American strain. Improvements 
in the methods of diagnosis have been worked out and- 
a method of rapid bedside diagnosis introduced. 
Typhus in Kashmir was studied. The positive ' Weil- 
Felix reactions in pregnancy and cancer reported in 
recent medical literature was not confirmed by tests 
carried out in Bombay. 

The inquiry into vaccine lymph, at the Department 
of Public Health, Bombay, examined methods of 
reducing the bacterial content in smallpox calf lymph 
vaccine. Various purifying agents in different concen- 
trations were used. The results show that the usual 
method of purifying by using glycerine and chloroform- 
ing the best. Data were also collected as to the 
average duration of immunity after successful vaccina- 
tion with smallpox vaccine lymph, with less . than 
5 years’ interval between vaccinations all individuals 
show full or partial immunity, with intervals of 6 to 
10 years 76.9 per cent are immune or partially immune, 
and 23.1 per cent are susceptible. 

The inquiry into Naga Spre, Shillong, carried out a 
preliminary survey of the incidence of these chronic 
debilitating ulcers and made plans for future work. 

The inquiry into the fraction of the liver most suit- 
able for the treatment of tropical macrocytic amemia 
at the School of Tropical Medicine, Calcutta, has 
carried out some studies of different Cohn fractions^ of 
liver in the treatment of tropical macrocytic anaemia. 

The inquiry on schistosomiasis in the Army, at the 
School of Tropical Medicine, Calcutta, njade some 
attempts to infect Indian snails with Schistosoma 
niansoni in the laboratory but without success. . 
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Correspondence 

BLOOD STAINING FOR MALARIA PARASITES 

Sir, — The methods of staining blood films described 
by Field and Simeons take only^ a few minutes time, 
but the actual process of staining requires a series 
of immersions and rinsings in stains and water respec- 
tively. Also the correct preparation of stains as 
described by them (Field and Simeons) may not be 
possible in tea garden hospitals except where there are 
elaborate laboratory arrangements. As a tea garden 
practitioner, I still find the following two methods easy 
and of value. These are Sinton’s methods with a 
slight modification : ^ _ 

(A) Combined thick and thin film staining : Two 
drops of blood are taken near one end of a slide. The 
drop nearer the end of the slide is spread into a circle as 
a thick film (not too thick), the other drop is spread 
into a thin film towards the opposite end of the slide. 
The two films are separated by a # line drawn by a 
grease pencil. Romanowsky stain is poured on the 
thin film; after a minute dilute Giemsa’s stain (one 
drop of Giemsa’s stain to 1 c.cm. of distilled water) is 
poured on it. Now the mixture of Romanowsky and 
dilute Giemsa’s stain is drawn . on to the thick film 
across the grease pencil line with a needle, the slide 
is washed after 10 minutes and is ready for use within 
15 minutes. A number of slides can Be stained at one 
time by this method. 

(B) A thick drop is taken and dried. The dilute 
Giemsa’s stain is poured on it and washed after half 
an hour. A large number of slides can be stained 
at one time. 

In the thick films stained by the above two methods, 
the red cells do not show, the leucocytes are stained 
well, the malaria parasites are well stained, and the 
type of infection also can be determined with accuracy. 
The method ‘ A ’ is followed in special cases where 
immediate diagnosis is necessary, e.g. cerebral or algid 
cases, or where study of the red cell condition is neces- 
sary, or where the type of infection is to be decided. 
Diagnosis is made by first examining the thick film and 
then the slide is moved and the thin film studied. 
But as a routine procedure in hospital admissions the 
' B ' method is followed. 

In busy seasons thick drops from 2 or 3 patients are 
taken on one slide and numbered and stained. 

In this method there is economy in the use of 
slides, in stain and in time. I use Giemsa’s stain from 
Messrs. Bathgate and Co., with satisfactory resuR. 


Talup Tea Estate, 
Upper Assam. 


R. K. DE. 


WEIGHT, HEIGHT AND CHEST MEASURE- 
MENTS IN THE CLASSIFICATION OF TYPES 
OF INDIVIDUALS 

Sir, -I was interested to read in your June number 
the article bv Mr. M. G. Kini regarding ' Weight, 
height and chest measurements in the classification of 
types of individuals’, page 301. 

The French have a system called ‘Pignet 1 from the 
name of the inventor, by which a man’s weight in 
kilograms added to the chest circumstance in centi- 
metres should be as near as possible to his height in 
centimetres. 

For instance, a man like myself measuring 95 cms 
around the chest, weighing 65 kilos and being 163 cms’ 

M P / gnet ? f 7 V- this bein S the difference 
between the two sets of figures : 

95 +' 65 = 160 — 163 = — 3. 

The French army has a classification by erouns 
according to the Pignet being - or + and by different 

groin oTS ght ‘ ? e0pl f Y ithin the first 
group — lo or -f 10 are good and the rest nrrmnr 

tionately are bad. You could certainly get the P C0 S 


information from the' Service de Sante of Pondicherry, 
where the system, is employed regularly for the police 
recruitment by instance, and your readers would cer? 
tainly. be interested in having more details about the 

system. p PAGNON, 

Manager. , 

. Pacimex Company, 

Rahimtoola House, 

Homji Street, Fort, 

Bombay, 

19 th SeptenibeTj 1945. 

TREATMENT OF CEREBRO-SPINAL FEVER 
WITH SULPHAPYRIDINE 
(A suggestion) 

Sir, — With reference to the article on 'Treatment of 
cerebro-spinal fever with sulphapyridine published in 
your June issue of the Gazette , conclusion # para^ 5, 
It has been emphasized in the article that eight pints 
of 5 per cent glucose solution should be administered 
orally in the twenty-four hours. Is there any special 
reason why only this solution should he given ? * J 

A well balanced, nutritious, fluid intake, including 
sufficient alkalies to keep the urine on the alkaline 
side, should be more beneficial^ to the patient, if it is 
administered by a transnasal intragastric Ryles’ tube, 
which may be left in for a considerable period and the 
patient nursed in the sitting posture to ensure effective 
reduction in the intracranial fluid tension. 

M. TAJUDDIN, 

CAPTAIN, I.M.S./l.A.M.O. 

Combined Services Hospital, 

Ceylon, 

16th September , 1945. 


PALUDRINE— M.4S88 

[The following are extracts from a letter received from 
the Imperial Chemical (Pharmaceuticals),' Ltd., v 
Manchester. See editorial note on page 513J 

Sir, — You will perhaps know that the Liverpool 
School of Tropical Medicine have announced the dis- 
covery of M.4S88 as an antimalarial drug. 

In view of the urgency of applying a proper name 
to this drug we decided to use the name ‘Paludrine* 
in spite of the fact that this name had previously been 
applied to M.3349. We were under the impression 
that the name had not been mentioned in print 
because of the secrecy regulations governing all anti- 
malarial research. I am afraid we did not know of 
your paper in the Indian Medical Gazette of May 
1945. J 

There is no doubt that the conclusions at which you 
arrive in that paper suggest that M.3349 is unsuitable 
as an antimalarial drug. There is equally no doubt 
that M.48S8 is vastly superior to it. 

We should be very obliged, therefore, if you could 
^jst us in transferring the name 'Paludrine* from 
M.3349 to M.4888 by a short announcement in your 
journal. J 

C. M. SCOTT. 

Imperial Chemical (Pharmaceuticals), Ltd., 

Hexagon House, Blackley, 

Manchester, 9. 


Service Notes 


Appointments and Transfers 
Honorary Surgeon to the" King, wiuf'effect 
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October, 1944, vice Major-General Candy, retired. 

The services of Lieutenant-Colonel I. S. Nalwa, are 
placed at the disposal of the Government of Bihar for 
employment in the Jails Department, with effect from 
the 19th April, 1943. 

In exercise of the powers conferred by sub-section (i) 
of 3 and 6 of the Indian Emigration Act, 1922, the 
Central Government is pleased to appoint Lieutenant- 
Colonel E. Montgomery, Civil Surgeon, 24-Parganas, 
Bengal, as the Protector of Emigrants, and the Medical 
Inspector of Emigrants, Calcutta, with effect from the 
forenoon of the 1st August, 1945, vice Lieutenant- 
Colonel It. A. Wesson, granted leave. 

Lieutenant-Colonel L. E. Gilbert, a retired officer of 
the Indian Medical Service, is appointed' as officer on 
special duty in the Commonwealth Relations Depart- 
ment, with effect from the 6th August, 1945, until 
further orders. 

Lieutenant-Colonel W. H. Crichton, c.ij:., on 
reversion to the civil employment has been appointed 
as Director of Public Health, C. P. and Berar, and 
he assumed charge on the forenoon of 20th August, 
1945. 

Lieutenant-Colonel W. Scott, Civil Surgeon and 
Superintendent, Robertson Medical School, Nagpur, 
has been appointed to officiate as Inspector-General of 
Civil Hospitals, C. P. and Berar, with effect from 22nd 
August, 1945, vice Colonel A. H. Harty, c.i.e., granted 
leave. 

The services of Major J. H. Gorman are placed at 
the disposal of the Government of Madras, with effect 
from the afternoon of the 15th February, 1945, for 
appointment as Director of Public Health, Madras. 

Major C. Mani is appointed. Additional Deputy 
Public Health Commissioner with the Government of 
India, with effect from the 18th July, 1945. 


Indian Land Forces — Indian Medical Service » 
Seconded to the Indian Army Medical Corps 

(. Emergency Commission ) 

The undermentioned officer is transferred to the 
general service cadre with effect from the date 
specified :■ — • 

Captain Husain Reza. Dated 27th June, 1945. 


Indian Medical Service — Seconded to the Indian 
Army Medical Corps 

( Emergency Commissions) 

To be Captains 

(Miss) Ruby Vurgese. Dated 16th February, 1945. 
Shankar Anant Ajgaonkar. Dated 15th April, 1945. 
Krishna Kumar Gupta. Dated 20th May, 1945. 

To be Lieutenants 

' Pallassena Pachveettil Sadasiva Menon. Dated 2nd 
May, 1945. , 

Mahboobuddin Siddiqui. Dated 14th May, 1945. 
Bolar Shivshanker. Dated 15th May, 1945. 

Kshetra Mohon Banik. Dated 18th May, 1945. 
Panikulam George Paul. Dated 18th May, 1945. 

19th May, 1945 

Venkatarama Ranganathan, Sivasubramanian Thiru- 
malai, Nagarur Gopinath, Thillaigovindan Ramaswamy, 
Nalapat Kesava Menon, Poluvan Krishmya Snmvasan. 

20th May, 1945 

Danasamy Joseph Antony, K. V. Menon, Krishna- 
ewamy Mahadeva Iyer, Bale Bail Krishnacbar, 
Makkuni Narayanan Nambiar 
Dhareshwar Ramesh Rao. Dated 21st May, 1945^ 
The undermentioned officer of the LMi. 
reverts from the RI.N.V.R. and is seconded to the 

^ Surgeon-Lieutenant Krishan Kumar. Dated 15th 
May, 1945, 

Leave 

Major M. Sendak, 03 ^., Officer on Special Duty, 
Home Department, is granted leave for 6 months, with 
effect ’from 9th June, 1945. 


Promotions 

Lieutenant-Colonels to be Colonels 

P. H. S. Smith, o.b.e. Dated 31st October, 1944. 

T. R. Khanna. Dated 17th April, 1945. 

Indian Medical Service- — Seconded to the • Indian 
; ' Army Medical Corps* . . , 

(Women's Branch) ; 

( Emergency Commissions) 

Lieutenants to be Captains 
26th October, 1944 

Mrs. B. N. Akeroyd. Miss K. M. Blacklock. . 

Retirements 

Colonel R. V. Martin, c.i.e. Dated 13th July, 1944. 
Major-General R. H. Candy, c.le. Dated 1st Janu- 
ary, 1945. 


Relinquishments 

Indian Land Forces — -Indian Medical Service 
Seconded to the Indian Army Medical Corps 

( Emergency Commissions) 

Major S. A. De Souza, 2nd June, 1945, on grounds 
of ill health and is granted the honorary rank of 
Major. 

Major W. M. D’Souza, 20th. July, 1945, on grounds 
of ill health and is granted the honorary rank of Major. 

Captain Sailendra Prasad Mitra, 22nd July, 1945. 

Captain (Miss) Leela D. Tilak, 24th July, 1945, on 
grounds of ill health and is granted the honorary rank 
of Captain. 
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The Editors of The Indian Medical Gazelle cannot 
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practitioners by name, as any such action would 
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CARCINOMA OF THE APEX OF THE 
LUNG WITH HORNER’S SYNDROME * 

r . ■- By P. V. GHARPURE 

MAJOR, [M.S./lA.M.C. 

Cases of tumours situated in the apex of the 
lung with a certain group of signs and symp- 
toms described as Horner's syndrome have been 
published in the literature since Pancoast 
(1924) first described three cases of apical lung 
tumours. Pancoast (1932) again described four 
more such cases and gave them the name of 
‘ superior pulmonary sulcus tumour ’. In none 
of his cases were • autopsies performed, and in 
only two cases were biopsies done. Pancoast 
advanced the idea that perhaps these tumours 
might have arisen from embryonic brancliio- 
genic rests and that he was dealing with a new 
type of apical lung tumour. Pancoast was 
aware that his cases were incompletely studied, 
and wisely concluded that additional knowledge 
from a more thorough study of other cases might 
make it necessary to abolish the term * superior 
pulmonary sulcus tumour’ as implying a speci- 
fic tumour in the apex. Browder and DeVeer ! 
in 1935 described five cases and reviewed the 
literature on this subject, and arrived at the 
conclusion that the symptom complex of a 
superior pulmonary sulcus tumour did not re- 
present either a clinical or a pathological entity 
among tumours. Hall in 1940 reviewed the 
literature on this subject and described five cases 
of his own. He concluded from the reported 
cases that most apical tumours are primary in 
the lung, but that other primary tumours, as 
well as metastatic tumours, occur in this region, 
and that any of them can simulate the tumours 
described by Pancoast. Monteiro (1943) re- 
•ported a case of bronchogenic squamous 
carcinoma of the right apex with Horner’s syn- 
drome in a male aged 40 years. A complete 
autopsy was done on this case. Athle in 1944 
has briefly discussed the pertinent facts about 
the Pancoast syndrome, and has referred to 
seven cases studied by him of apical lung 
tumours with Horner’s’ syndrome. In one case 
a lobectomy was done and the pathological re- 
port was a bronchogenic squamous carcinoma. 

In the rest of the six cases, aspiration biopsy 
vtas done and the pathologist reported a malig- 
nant tumour. The origin and exact nature of 
these cases could not be determined furthers 


Horners symptom complex is defined by Stedman 
Medical Dictionary as follows : Ptosis, myosis. an 
drosia and enophtlialmo* Ann to paralysis of the cervicf 

sympathetic.— Einxnit, /..!/.<?. . . 


•The following case- of a - primary adenocarci- 
noma' at the apex of the lung with- Horner s syn- 
drome' "Was; studied in detail, including an; 

Brief case report. — A European male, aged 39, 
was admitted to the: hospital on 18th March, 
1945. He complained of pain on the. right side- 
of the chest, in the right shoulder and the inner-, 
side of his right forearm. He also complained 
of generalized pain in all his bones. Previous 
medical history ; A history of a sore on the perns . 
for which he received adequate anti-syphilitic 
treatment in 1936 ; a ■ complaint of pain . 
in the extremities in February 1944. Knee and 
an kle joints had been swollen and contained 
fluid, and there was cough with breathlessness. 
He had been given a course of sulphathiazole 
(54 gm. over 8 days) without benefit; He 
was again given antisyphilitic treatment. Later 
(16th December, 1944), he noticed enlargement 
of the ends of long bones and .clubbing of the 
fingers, muscle wasting and cedema of the ex- 
tremities. Blood studies showed a macrocytic 
anaemia but a normal total and differential ’ 
white cell count. Blood sedimentation rate 100 
mm. after one hour. X-ray report (4th 
June, 1944) : Long bones showed evidence of 
periostitis. Chest : Signs of chronic bronchitis. 
Left cervical rib seen. On 21st November, 
1944, increased opacity in the region of the right 
apex was seen. In December 1944, he was 
noticed to be developing a syndrome of collapse’ 
of the right lung with myosis of the right eye 
and pain in the radicular distribution of the, 
roots of C 8, T 1 and T 2. • A diagnosis of’ 
generalized- periostitis and gumma of the right 
upper lobe of the lung was thought of; He was 
given penicillin, but with no benefit. Hie 
general condition gradually deteriorated, with- 
a loss of 30 lb. weight in the last two months;.- 
Finally . a diagnosis of Pancoast tumour was 
made. 

On examination (26th March, 1945) — -Eyes .* 
Mucopurulent discharge ; Pupils : Right con- 
tracted, both -react to light briskly; Chest 
Hollowing and diminished movement above and'- 
below the right clavicle. Percussion note dull-,' 
fine crepitant rales. • Posteriorly, slight ' wast- 
ing of right supra- and infra-spinatus muscles 
percussion note impaired in upper and middle; 
zones ; breath sounds harsh and vesicular, with 
a cavernous quality opposite the third vertebra. 
Heart : Nothing abnormal detected. Limbs : 
Marked clubbing of the fingers and toes. 
Thickening of bones- of the limbs. C. N.S::. 
Nothing abnormal detected. Clinical diagnosis: 
Pancoast tumour with a severe degree of hyper- 
trophic pulmonary osteoarthropathy..-, Erosion 
of the second and third ribs by the tumour.’ He' 
was given a .course of deep x-x&y therapy,. 2 ,000- 
roentgen units in 10 ‘days. His general condi- 
tion gradually became, worse and. he died, 
mm post-mortem findings (30th May, 

1945) : A large tumour mass was situated in the 
right upper . , lqbeq..(figure .1 y • plate ‘XXl'M The 
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cut surface of the tumour showed areas of 
marked softening and necrosis (figure 2, plate 
XX), and on squeezing a purulent fluid oozed 
out. The main bronchi were cut open, 
but the tumour had apparently no connection 
with them. The tumour had eroded the first, 
second and the third right ribs and caused 
pathological fractures of the first and second 
ribs. The tumour had infiltrated the bodies of 
the sixth and seventh cervical vertebra. Brain : 
In the floor of the right lateral ventricle a small 
cellular growth, 2 cm. in diameter, was seen 
bulging into the anterior horn. The rest of the 
organs in the body were carefully examined 
for gross lesions, but there were no pathological 
findings of significance. Histological examina- 
tions : (1) Section of the tumour from the lung 
showed large irregular groups of large atypical 
polygonal and columnar cells. They are sepa- 
rated by a connective tissue stroma. The cells 
have very irregular shapes and sizes. The 
cytoplasm is acidophilic. The nuclei are 
round and ovoid, and vary in size and shape. 
Tumour giant cells with multiple round and 
ovoid hyperchromatic nuclei are seen. There 
are areas showing a definite acinar arrangement 
of the cells. The tumour shows areas of 
marked necrosis and degeneration. The stroma 
contains a few thin-walled blood capillaries. 
Tumour emboli are found in blood vessels. 
Diagnosis : Adenocarcinoma grade II (figure 
3, plate XX). (2) A section of the brain 
metastasis showed a histology similar to that 
of the primary in the lung. (3) A section of 
the adrenal did not show tumour deposits. 

Summary. — This patient had a primary car- 
cinoma of the right upper lobe of the lung with 
a small metastasis in the brain. There was 
erosion of the first, second and third right 
ribs and bodies of the sixth and seventh cervi- 
cal vertebra. He had pain and wasting of the 
muscles of the chest and of the right superior 
extremity. There was myosis of the right eye. 

Conclusion.— A thoroughly studied case of 
primary bronchogenic adenocarcinoma of the 
right upper lobe of the lung with the symptom 
complex described as Horner’s syndrome is re- 
ported. There was no evidence to support the 
idea of a superior pulmonary sulcus tumour 
being a tumour entity by itself, as originally 
described by Pancoast. 
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PENICILLIN IN CANCRUM ORIS 
COMPLICATING KALA-AZAR* 

By P. C. SEN GUPTA, mb. (Cal.) 
and 

N. K. CHAKRAVARTY, m.b. (Cal.) 

Kala-azar Research Department, School of Tropical 
■Medicine, Calcutta 


Cancrum oris is the most classical and the 
most fatal complication of kala-azar. Previous 
to the introduction of the specific treatment 
with the antimonials, cancrum oris was the 
terminal event in a large proportion of cases. 
The incidence of this fatal complication decreased 
very considerably - with the adoption of the 
specific treatment with the antimonials during 
the last twenty-five years or so. But during 
the last three years, particularly .during and 
after the famine of 1943, the senior writer has 
come across an increasingly large number of 
cases of kala-azar complicated with cancrum 
oris ; the results of treatment could by no means 
be regarded as satisfactory, about half the cases 
admitted to hospital dying. 

The treatment adopted was that which had 
developed during the last 20 to 25 years as a 
result of treatment of numerous cases in India 
and abroad. It consisted of : (a) intensive 

specific treatment with pentavalent antimony 
compounds, the injections being given daily ; 
(b) general treatment designed (i) to raise the 
body resistance, viz, adequate nourishment, 
vitamin intake, ‘blood transfusions, (ii) to 
combat the infection, viz, sulphonamides 
(various vaccines and antisera have been 
abandoned during recent years), intravenous 
injections of arsenicals in case of Vincent’s in- 
fections, etc., (Hi) to raise the leucocyte 
count by the injections of pentnucleotide or 
liver extract; and (c) local treatment generally 
by mild antiseptics. In some cases sulphon- 
amides were applied locally. 

In spite of all. these therapeutic measures, 
the condition was very often fatal. Death 
was usually due to the spread of infection 
intracranially, aspiration broncho-pneumonia, 
obstinate diarrhoea, and asthenia and cachexia 
due to septic absorption. Sudden death within 
12 to 24 hours of admission into the hospital, 
possibly due to intracranial extension of infec- 
tion, was also seen. In some cases, the specific 
and other therapeutic measures did not check 
the process at all. The worst case the senior 
writer has seen was in a boy in whom the 
gangrene spread relentlessly day by day from a 
small necrosed area in the left cheek to . the 
mandible, left . maxilla, left eye, left temporal 
region, left ear, nose and part of the frontal 
bone, in spite of the entire regime of treatment 


fhe work reported in this paper was undertaken 
,r the Endowment Fund of the Calcutta School 
topical Medicine, aided by a grant from the Indian 
T?nnr1 Awn elation. 
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enumerated above j ultimately the fatal termina- 
tion ended the misery of the patient who was 
conscious almost to the end. 

The usual course of the cases that responded 
to treatment was that for some days the nec- 
rotic process kept on spreading to the adjoining 
tissues ; then a line of demarcation formed, 
and the slough slowly separated leavrag 
a hideous deformity that slowly- healed at the 
margins by granulation. Figures showing the 
actual proportion of cases that recovered in 
India are not definitely known. In China where 
about 15 per cent of kala-azar cases were found 
to develop cancrum oris, Fu-tang Chu and 
Chuan Fan (1936) found that 39 out of 79 
cases died ( about 50 per cent), and in children 
below 2 years 77.7 per cent cases died. 

With the introduction of penicillin and its 
reported success in the treatment of wound 
infections about the mouth, it was felt that this 
drug might prove successful in the treatment of 
the infective process of cancrum oris. Six cases 
of cancrum oris coming under treatment between 
March and September 1945 were treated with 
penicillin along with the specific anti-kala-azar 
treatment and general supportive measures. 
The reports of these six cases are presented 
below : 

Case 1. — An Indian child, aged 5 years, was admitted 
on the 19th March, 1945, for fever, irregular and 
intermittent in type, for three months, and ulceration 
of the upper lip and- root of (lie nose for about 1 month. 
She had been treated outside with some _ intra- 
muscular injections of antimonials. Oil admission the 
child was found to be extremely amende and emaciated 
with a temperature of 102°F.; the spleen was enlarged 
up to 1} inches below the tip of the 9th left costal 
cartilage; the liver was palpable; in the heart and 
lungs no abnormality was detected. There was a foul- 
smelling black gangrenous ulceration involving the 
• upper lip, left .cheek, root of the nose and a part of the 
nasal septum (see figure 1, plate XX). 

Laboratory findings were as follows : Hb. — 4.8 gm. 
per 100 c.c. of blood; RBC— 2,010, 000/c.mm.; WBC— 
5.700/c.mm.; neutrophils— 42 per cent; lymphocytes — 
37.5 per cent; monocytes — 19.5 per cent; Turk cells 
jmd plasma cells— 1 per cent. Antimony test (1 : 10) — 
positive; complement-fixation test for kala-azar— 
doubtful. Stools showed ascaris ova, 1.000/c.c.; pus 
from the cancrum area showed gram-positive cocci in 
clusters and chains and fusiform bacilli. 

. She was put on penicillin and urea stibamine 
immediately on admission. Penicillin was administered 
intravenously in 10.000-unit doses every three hours 
for 6 days, and applied locally in a solution containing 
oOO units per c.c. for about a fortnight. TJrea stibamine 
was given on consecutive davs for ten days and then 
on alternate days till the 19th injection (total dose 
2.3 cm.). 

Within 24 hours of the commencement of the treat- 
ment, the slough appeared to be getting loose and by 
48 hours the slough separated, leaving a clean granu- 
lating margin; the foul smell had practically disappeared 
the , fever had also subsided. The patient 
progressed steadily except for a slight set-back follow- 
ing an attack of common cold when she required a 
second course of penicillin in order to check a threatened 
w^f , t0 ^tr . nas jL' septum. The subsequent recovery 
ifith M event - f ]i}- T! ? e Patient was discharged on the 

plSe xX). W h a deaQ aDd healed S ° re (see fisure 2 * 

o n 7 * le klood count on discharge was as follows - Hb 

9-07 S m. per cent; RBC — 3, 650, 000/c.mm.^ 3 WBC 


5,400/c.mm. She was advised to attend the surgical 
division of the Medical College Hospital, Calcutta, for 

1 C<Se tl 2.— An Indian female child, aged 2} years, was 
admitted on the 16th April with a history of fever 
with chill and rigor for 6 months, attacks of diarrhoea 
for 3 months and a perforating ulcer of the cheek 
that had developed during the previous weeK or so. 
The child was extremely emaciated and anaemic and 
had an ulcer covered with slough oyer the u 
maxillary antrum. The spleen was enlarged 1 ljich. 
below the costal margin and the liver was just palpable. 
The heart and the lungs did not show any obvious 
abnormality. The temperature was subnormal. 

Laboratory findings were as follows : Hb.— 6d8 gm. 
per cent; RBC— 2 million/c.mm.; WBC— 7.4 
thousands/c.mm.; neutrophils — 46 per cent; lympho- 
cytes— 48 per cent; monocytes— 6 per cent. The 
complement-fixation test for kala-azar was positive and 
tibial puncture showed numerous leishmaniae. Stools — 
ascaris ova 300/c.cm. and E . riana cysts. Urine — no 
abnormality. . _ , 

She was put on penicillin 10,000 units intramuscularly 
every three hours for 8 days, and a solution con- 
taining 500 units of penicillin per c.c. was applied 
locally for about a fortnight. She also . had specific 
treatment for kala-azar with urea stibamine, 0.05 gm. 
given intravenously for ten consecutive days and then 
on alternate days in 0.1 gm. doses till a. total of 
1.5 gm. had been given. By the 25th April she was 
afebrile, and the ulcer was healing, but there was 
a fistula opening into the mouth. As the patient 
was having occasional attacks. of fever and the spleen 
was still enlarged she was given another course of 
twelve daily injections of aminostiburea, total dose 
1.15 gm. She was discharged cured on the’ 19th "June, 
1945; she bad put on 4 lb. in weight; the spleen was 
reducible, and the blood count showed some degree, of 
improvement; the ulcer had healed completely leaving 
a small scar adherent' to the maxilla, but the fistula 
had closed. 

Case 3. — An Indian male child, aged 3 years, was 
admitted on the 8th June, . 1945, for fever of six 
months’ duration; it was high continuous for about 
6 weeks and irregular subsequently. There was a his- 
tory of occasional swelling of the feet; there was a 
foul-smelling ulceration over , the lower lip and loss of 
several lower incisor teeth. This condition had 
developed during the previous seven days. 

On admission the patient was found to be very 
thin and anaemic. He was having a high remittent 
fever, the temperature rising to 103°F. The hair 
was thin, dry and lustreless, and the skin showed some 
degree of pigmentation and dryness. There was a foul- 
smelling ulceration with black slough involving the 
lower lip with a fistula. into the mouth. Some of the 
lower incisors were missing and the mandible was 
apparently affected. The spleen was enlarged (five 
inches) and the liver was palpable. 

* Laboratoiy findings were as follows : Hb. — 4.4 gm. 
per cent; RBC— 1.32 millions per c.mm.; WBC — 4.1 
thousands per c.mm.; neutrophils — 52 per cent; lympho- 
cytes— 24 per cent; monocytes— 20 Der cent; plasma 
cells and .Turk cells— 4 per cent. The aldehyde test 
was positive; the . complement-fixation test, doubtful. 
Stools— cysts of giardia mtestinalis. Culture of swab 
from the cancrum showed streptococci (not haemo- 
lytic) and Staphylococcus aureus. 

The treatment with ‘stibatin’ and oenicillin 
parenterall^and locally was commenced from" the day 
°/ admission. Twelve intramuscular injections of 
stibatm .were given on consecutive days (total dose 

90 C * C,) Ar-^ mci 4 L h3 ^ was Siven as in the other two 
cases. Within 48 hours of the commencement of the 
treatment, the sore appeared cleaner; the black sloush 
°f the lower lip separated, and the foul smell diminished 
considerably. His general condition also improved and 
the fever disappeared from the third day of treatment 
I he patient required a second course of stibatin and 
penicillin because signs of necrosis of the mandible 
persisted and the clinical evidence after the first course 
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of treatment did not indicate a cure of kala-azar. He 
was discharged on the 25th July apparently cured of 
kala-nznr with a healed ulcer on the lower lip. The 
necrosed bit of the mandible was loose at one end 
only. He was advised to attend the surgical unit of 
the Medical College Hospital, Calcutta. 

Case 4. — An Indian female child, aged 4 years, was 
admitted on the 9th August, 1945, for intermittent 
fever with chill and rigor, slight cough, weakness and 
emaciation for four months. On admission the child- 
wa® found to be weak, emaciated and anaemic but 
apyrexial. She had cancrum oris involving the whole 
of the inner aspect of the left cheek. The ulcer was 
foul smelling and covered with a greenish-yellow 
slough. A few small whitish patches were also present 
under the tongue and on the inner aspect of the lower 
lip. The spleen was enlarged to 2 inches and the liver 
was 1 inch below the costal margin. 

Laboratory findings were as follows : nb. — 6.S7 cm. 
per cent: RBC — 2.41 millions per c.hnn.j MCV — 
99.5cm; MCH— 2S.5 yy; MCHC— 28.6 per cent; WBC— 
3,750 per c.mm.; neutrophils — 3S per cent; lympho- 
cytes— -48 per cent: monocytes — 13 per cent; plasma 
cells — 1 per cent. Aldehyde test — negative. Antimony 
test — doubtful. Complement-fixation tost for kala- 
azar — negative. Tibial puncture — Leishman-Donovan 
bodies present. Swab from the cancrum oris — gram- 
positive cocci and bacilli, gram-negative bacilli, fusi- 
form bacilli, and spirooluetes present. Siools — ova of 
ascaris, 5,800 per c.c. 

The ^ treatment was commenced immediately on 
admission, with penicillin given locally and by intra- 
muscular injections, and daily injections of stibatin. 
Within 24 hours of the commencement of the treatment 
the cancrum appeared cleaner and the foul smell was 
considerably less. By the next day the smell had dis- 
appeared completely. The slough separated on the 
third day and by the sixth day the necrosis had 
stopped, and the ulcer was cohered by newly-formed 
epithelial tissue. Her clinical condition had improved 
considerably and she was discharged as clinically cured 
of kala-azar on the 3rd September, 1945. 

Case 5. — An Indian female child, aged 10 years, was 
admitted on the 27th August, 1945, for intermittent 
fever with chill and rigor and occasional bleeding from 
the gums for three months. On admission she was 
found to be anoemic and emaciated with enlarged 
cervical glands and oedema of the legs. The spleen 
was enlarged up to 3 inches and the liver was just 
palpable. Heart and lungs showed no abnormality. 
An ulcer was noticed on the left side of the hard 
palate affecting its anterior half. It was covered with 
greyish-white slough. 

Laboratory findings were as follows : Hb. — 6.05 gm.; 
WBC — 2,300 per c.mm. Aldehyde test — doubtful. Com- 
plement-fixation test for kala-azar — strongly positive. 
Sternal puncture — Leishman-Donovan bodies present. 
Swab from the cancrum — fusiform bacilli, spirochetes, 
gram-positive and gram-negative bacilli and cocci. 

She was put on daily injections of aminostiburea, 
penicillin and vitamin C. Within three days the 
slough separated and the ulcer was free from the foul 
'smell; by the sixth day the ulcer appeared to be 
healed. Her temperature came down to normal on the 
fifth day. She was discharged cured a month after 
admission. 

' Case 6. — An Indian male, aged 22 years, was admitted 
on .the . 8th August, 1945, for intermittent fever, occa- 
sional attacks of diarrhoea, cough and bleeding from 
the gums for 3 months, and ulceration inside the mouth 
, for ten days. On admission the patient was found 
Ho ' be extremely emaciated and anaemic, and in a very 
, low condition. He had oedema of the feet and legs, 

, and purpuric spots over \he chest; the gums were 
spongy and bleeding. Three teeth, the upper incisor3 
and the canine, on the right side were missing, -and 
there was a foul-smelling gangrenous^ ulcer covered 
with a greyish slough extending over the whole of the 
right half of the hard palate, and the soft palate 
4 showed a large perforation with -a sloughing margin. 


Tho * inflammatory process extended upwards, info, 
the nasal sinuses. The liver and the spleen- were just' 
palpable; a luemic murmur was audible over the heart; 
no other abnormality was detected. . - - 

Laboratory findings were as follows ; Hb.— 5.2 gm. 
percent; RBC — 1.0 million per c.mm.; MCV— 118 . 7 cm ; 
MCH — 32.7yy ; MCHC— 27.5 per cent; WBC- 
2,500/c.mm.; neutrophils— G5 per cent; lymphocytes— 
29 per cent; monocytes — 5 per cent; plasma cells — 
1 per cent. Aldehyde test— negative. Complement- 
fixation test — strongly positive. Wassermann test — 
negative. Siernal puncture— Leishman-Donovan bodies 
++• Swab from the cancrum — gram-positive cocci, 
gram-negative bacilli, fusiform bacilli and spirochastes. 

The patient was put on daily injections of amino- 
stiburea, and on penicillin, 20,000 * units given intra- 
muscularly every three hours for ten clays; penicillin 
was^ also applied locally as a spray, and by means of 
penicillin lozenges kept in contact with the ulcer 
almost continuously; supportive treatment consisting 
of glucose intravenously, vitamins B and C and calcium, 
etc., was given. 

By the fourth day from the commencement of the 
treatment, the foul smell disappeared and the ulcer 
appeared cleaner. Part of the slough separated, and 
the margins became more well-defined. His general 
condition improved to some extent but the anaemia 
persisted. ITe was given a blood transfusion of 400 c.c. 
on the 23rd August, 19*15. About three weeks after 
His admission, the inflammatory process again became 
active and spread into the orbital cellular tissue of 
the right side. There was a swelling of the right side 
of the face and over the eyelids, but there was no 
rise of temperature. A second course of penicillin was 
given. The spread of inflammation was checked and 
an abscess pointed below the right lower eyelid. It 
was drained by an incision; the pus, on examination 
of a direct smear, showed gram-positive cocci in clusters 
and short chains and fusiform bacilli. 

At the end of the treatment with penicillin, it was 
found that the right half of the hard palate was 
necrosed, and the margins of the perforation of the 
palate were quite clean, showing granulation tissue. 
A second blood transfusion was given on the 21st 
September. On the 2Sth September it was found that 
the sequestrum had separated out. Blood tests and 
clinical, features showed that the patient had recovered 
from kala-azar. The final blood count (3rd October, 
1945) was as follows : Hb. — 11 gm. per cent;. RBC — 
3,430,000 per c.mm.; WBC — 9,SOO per c.mm.; neutro- 
phils — 72 per cent; lymphocytes — 18 per cent; mono- 
cytes — 7 per cent; eosinophils — 3 per cent. 

Discussion 

It will be noted that of the six patients, 5 
were children between 2 and 10 years of age and 
one a young adult, and the duration of illness 
prior to the development of cancrum oris varied 
from three to six months. The necrotic process 
had developed before the patients were admitted 
into the hospital, and in one case it had 
developed during a course of specific treatment 
for kala-azar. 

The diagnosis of kala-azar was confirmed by 
the demonstration of the parasite in four cases. 
In the other two cases no attempt was made to 
demonstrate the parasite, the patients being put 
on specific treatment immediately on admission. 
In one of these patients who had a small splenic 
enlargement, the antimony test using the serum 
dilution of 1 : 10 was positive; in the other the 
aldehyde test was positive. The comple- 
ment-fixation test was positive in three cases 
only. . Though the number of cases is small, it 
appears - that the proportion of positive results 
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(3 out of 6) is lower in these cases complicated 
with cancrum oris than in kala-azar cases in 
general, viz, 93 per cent (Sen Gupta, 1944). 

The course of treatment followed in these cases 
was as follows : (1) Penicillin sodium 10,000 

to 20,000 units given intramuscularly or intra- 
venously every three hours for about a week 
and repeated if required. Local application of 
penicillin solution containing 500 units per c.c. 
and as a lozenge in one case, continued for two 
to three weeks. (2) Specific treatment for 
kala-azar with pentavalent antimonials, urea 
stibamine or stibatin, the injections being given 
daily. (3) General supportive measures, con- 
sisting of nourishing diet, vitamins, glucose 
parenterally, and blood transfusion and hsema- 
tinics later if required. 

The progress of the necrotic process was 
found to be quite unlike that seen in the 
cases that recovered in the previous years. The 
necrotic process did not continue to extend into 
the surrounding tissues ; in all but one case, the 
slough separated within 72 hours of the com- 
mencement of penicillin therapy; the foul smell 
distinctly lessened within 48 hours, and was 
completely absent after 72 hours. The fever 
commenced coming down after 24 horns and 
reached normal within the next few days. Apart 
from the fact that all the patients recovered, the 
end results of cancrum were fairly satisfactory. 

In addition to the above cases, two more 
kala-azar cases with sloughing of the gum 
over the third molar and the mucous .membrane 
around it were treated with penicillin, intra- 
muscularly and locally in one, and only locally 
with penicillin lozenges in the other, with en- 
tirely satisfactory results. The yellowish-white 
slough over the affected areas cleared up readily 
without extension to the adjoining tissues. 

It is not possible to arrive at any statistically 
sound conclusions about the value of this regime 
of treatment on the experience of such a small 
number of cases; but the success that attended 
this treatment and the marked difference in 
the course of the necrotic process from, that 
experienced in the past leads the writers to 
consider that this regime of treatment — 
penicillin, pentavalent antimonials, and general 
supportive measures— is likely to meet with 
better success than the previously adopted 
method of treatment. 
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A CASE OF MULTIPLE PRIMARY 
CARCINOMATA 

By M. V.. BHAJEKAR 
Honorary Assistant Surgeon, Sir J. J. Hospital 
. and. Honorary Surgeon, Parsec General Hospital 

Mackee and Gipollard in their exhaustive 
monograph ' Cutaneous Cancer and Precancer ’ 


have given a list of causes as precancerous con- 
ditions. They say £ many if not most cutaneous 
cancers develop in a long-standing antecedent, 
recognizable lesion \ The following case is of 
interest in that no antecedent lesion can be 
held responsible for the development of inalig- 
nant lesions. This patient had several intra- 
venous injections twenty years ago. Even' if 
one assumes these to have been of- _ some 
arsenical preparation, yet there was no sign of 
arsenical dermatitis or keratosis, and the malig- 
nant lesions were far removed from the palms 
and soles. While discussing senile keratosis 
they say ‘ recent experiments on' albino animals 
have shown that long-continued exposure to 
sunlight or ultra-violet light may incite cancer, 
but animals with dark hair do hot develop can- 
cer from exposure.' This patient was an albino/ 


The case 


Mr. V. L., aged 62 years, came to the hospital 
on 6th June, 1943, with a complaint of (1) two 
raw bleeding swellings, one in the left fronto- 
temporal region and one in the deltoid region 
of the left arm, and (2) two ulcers, one on 
the left side of the nose and one involving the 
right ear. 


History — About eight years ago the patient noticed 
two swellings, one on the left arm and one in the 
left occipital region. Both the swellings were removed 
by operation. The wounds however took a long time - 
to heal. Since then for nearly six years he had had 
no trouble of any kind when about 2J years ago he 
developed an ulcer on the lobule of the right ear.. 
The ulcer persisted for a long time until the medial 
half of the lobule was eroded. The ulcer then healed 
in that region, leaving a clean postero-latcral half of 
the lobule. But the ulcer then appeared in front of the 
tragus of the same, i.e. the right ear, and on the inner 
aspect of the auricle. About IS months ago he noticed 
the two above-mentioned swellings— those on the 
lionto-temporal region and on the arm. He cannot say 
exactly when the ulcer qn the left side of the nose 
nrst appeared. 

I he patient and one of the two brothers are albinos.- 
wliile the third brother and one sister have normal 

5Hn eX T| S ' N °r °l he v T nil ? Gr of the family is an 
albino. The patient had taken several intravenous 
injections about 20 years ago. He does not know the 
name of the injections and would not tell the reason 
wny lie took those injections. 

Findings. W;R. and Kahn tests arc negative. The 
mine does not show any abnormal constituents 

.l.Vhilv llUg A cauliflower-like fungating 

3 t swelling about 3 inches in diameter 

s situated m the region of the deltoid muscle on the 
lateral aspect of the left arm. The tumour L ! 
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24 inches X 2 inches X 14 inches, and feels fixed to 
the subcutaneous tissues (figure 1 , plate XXI). 

^ 3. A small triangular superficially ulcerated area is 
situated on the left side of the nose. The ulcer has 
an irregular rolled thicken edge (figure la, plate XXI). 

4. There is a superficially ulcerated area about 
4 inch in diameter in front of the tragus of the right 
ear. The inner surface of the auricle is also ulcerated 
in places, and, as already mentioned, one half of the 
lobule has been lost. The remaining half is clean. 
The ulcer has no definite palpable edge, and it is 
painful on touching. This is the only ulcer which 
is painful (figure 2, plate XXI). 

5. In the left occipital region there is a well-formed 
scar. 

Treatment and jurther progress 

1. The tumour on the left arm was excised and sent 
for microscopical examination. The report was : ‘ the 
tissue shows solid finger-like or branching processes of 
epithelial tumour tissue extending into the deeper 
layers of the skin. The processes are made up of a 
peripheral single layer of cubical cells and a central 
mass^ of loosely arranged polymorphous cells. The 
nuclei of these cells are ovoid and regular and rela- 
tively poor in chromatin. There are a fair number 
of cells undergoing mitosis, but there is no marked 
atypia. There are areas which show an adenoid struc- 
ture with a central space. Diagnosis : Adeno-cystic 
epithelioma \ 

After excision, in view of the report of malignancy, 
it was not surprising to find that the operation area 
instead of healing became covered with coarse rapidly 
growing granulations, resembling the original tumour. 
This fresh vigorous growth was now treated with 
surface application of radium needles — the total dosage 
given being 1,101.0 mg. hours. The growth then com- 
pletely and rapidly retrogressed, the raw area became 
covered with epithelium and within a few weeks there 
was a supple, thin, bluish-papery scar with fine blood 
vessels which could be seen just under the surface. 

2. The tumour on the fronto-temporal region was 
treated with interstitial radiation, the total dosage 
given being 1,593.6 mg. hours. The biopsy report of 
this tumour is the same as for the growth on the arm — 
adeno-cystic epithelioma. The tumour completely 
disappeared and was replaced by a thin papery scar. 

3. The ulcer on the left side of the nose clinically 
appeared like a rodent ulcer, but the biopsy report was 
as for the other two growths, adeno-cystic epithelioma. 
This ulcer growth was treated by surface application 
of radium and is completely healed with a dosage of 
109.2 mg. hours. 

All the above three ulcer growths remained com- 
pletely healed till the patient's death (about January 
1945). With the available apparatus, the inside of the 
right ear which was ulcerated could not be adequately 
treated, and the patient refused to take treatment 
at any other institution. 

The patient returned in October 1943, complaining of 
a swelling in the left pre-auricular region. The swell- 
ing was fluctuating and slightly painful (figure 3, 
plate XXI). This swelling was treated by exposures 
to a deep x-rays, and by January 1944 the growth had 
completely disappeared (figure 4, plate XXI). 

In September 1944 the patient again returned com- 
plaining of : — 

1. Pain in the right side of the chest. 

2. An irritating dry cough. 

3. A serosanguineous discharging ulcer in the nodular 
area of the operation done 8 years ago. When the 
patient had first come in r June 1943, he had refused 
to take any' treatment for this nodular growth. 

Findings in September 1944 

1 . There is a thin papery-bluish adherent scar at 
the -site of the old fronto-temporal region. 

2. The ulcer area on the left side of the nose now 
looks almost like normal skin. 


3. The ulcer area on the left arm which was treated 
with radium is now covered with a thin bluish-papery 
supple scar under which several capillaiy vessels can 
be seen. 

4. Just above this healed area there is a necrotic 
ulcer discharging foul-smelling sanguineous material. 

^ 5. There is a deep necrotic painful ulcer in front 
of the tragus of the right ear. The* ulcer on the inner 
aspect of the right auricle is the same as before, and 
this ulcerated area is also painful. 

6. There is a newly forming small ulcerating growth 

on the left cheek. r ** 

7. A small new growth is appearing on the back 

of the right arm. ... 

8. A radiogram of the thorax shows an opacity at . 

the base of the right lung possibly adherent to the 
diaphragm. , 

10. On examination of the larynx is seen a small, 
irregular, friable, easily bleeding growth at. the base 
of the epiglottis on the left side. Biopsy of this 
growth: 'groups and columns of small . atypical poly- 
gonal cells. The cells have a basophilic cytoplasm. 
The cell bodies are ill defined. The nuclei are round 
and ovoid. One to two small, basophilic nucleoli. 
Presence of a fair number of atypical mitoses. The 
cell columns are separated by a loose connective tissue 
stroma containing a fair number of thin-walled blood 
capillaries. A few large polygonal cells with large 
giant nuclei seen. Presence of a few squamous pearls. 
Diagnosis : Epidermoid carcinoma, grade 2 inter- 
mediate typek ^ 

The ulcerating nodule on the left arm was excised. 
During the operation it was found that the nodule 
had sent processes in between the muscle fibres of the 
deltoid. The wound healed completely within a few 
weeks. Biopsy report of this nodular growth : Adeno- 
cystic carcinoma. 

The patient refused to have any treatment for any 
of the other new developing growths and expressed his 
wish to go to his native village and die in peace. 

The patient gradually began to lose in health and 
died about January 1945. 

Special features of the case are — the long 
history of the disease ; the slow progress of 
the malignant growths ; the multiplicity of the 
primary tumours ; the new growths appearing 
in a crop ; the ulceration of the previous oper- 
ation scar, after a dormant period of 8 to 9 
years ; a favourable response of the growths -to 
radiation. Clear points were the identical 
histological appearance of the growths — except 
the laryngeal growth ; more mailed affection 
of the left side of the body — -particularly the 
face and the arm ; the albino condition of the 
skin ; .the absence of any report of any pre- 
cancerous condition. 
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Description of the photographs ( Plate XXI) 

1. Figures 1 and la. The fronto-temporal tumour 
and the ulcer on the left side of the nose. 

2. Figure 2, the remaining half of the lobule of the 
right ear and a newly developing tumour on the left 
cheek. 

3. Figure 3, the swelling which appeared in the left 
pre-auricular region before deep x-ray therapy. 

4. Figure 4, the patient when all the growths had 
healed , after radium therapy and deep x-ray exposures. 
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A BALLOON CYST OF THE LUNG 

By R. VISWANATHAN, ba., MJ3., mjr.cj?. (Lond.), 
t-d.d. (Wales) 

LIEUTENANT-COLONEL, I.M.S./I.A.M.C. 

Officer C onwianding , Medical Division of an 1* B. G, H. 


Case report 

Ahmed, male, aged 19 years, clerk by profession, 
felt suddenly giddy and extremely weak while working 
in his office. When going back to his quarters he 
got out of breath. He began to experience a feeling 
of gradual bulging of the right side of the chest. With 
rest in the bed, his dyspnoea partly subsided. He, how- 
ever, began to have a dull aching pain over the right 
chest, dry cough, and palpitation. 

On examination, there was no cyanosis or clubbing 
of the fingers. The respiratory rate was 28 per minute; 
pulse 82, of good volume and tension. The apex beat 
was displaced to the left by 14 inches; the trachea 
also was displaced to the left. There was diminished 
movement of the right side of the chest. The inter- 
costal spaces on the right appeared to be widened 
compared with those on the left. There was hyper- 
resonance and marked diminution of breath sounds on 
the right side. The f coin ’ sound could not be elicited. 
A radiograph showed a huge balloon cyst occupying 
practically three-fourths of the right lung (see figure on 
plate XXI). In order to relieve his dyspnoea and 
pain, one thousand c.cm. of air were aspirated from 
the cyst. Immediately after this removal, the displace- 
ment of the apex was reduced to quarter of an inch. 
The in tra cystic pressure came down from plus 16, 
plus 20, to — 2, plus 3 c.cm. of water. Two days later 
his dyspnoea and pain recurred. Aspiration of air was 
therefore repeated. Bronchoscopy revealed that the 
opening of the right bronchus was slit-like, and was 
pushed forward. The eparterial bronchial opening 
could not be seen owing to the presence of some 
oedema. Ten c.cm. of lipiodol was put into the right 
bronchus. ^ Subsequent x-ray picture showed lipiodol 
held up in a markedly dilated lower lobe bronchus, 
producing a sausage-shaped opacity to the right of the 
vertebral column. Evidently the right middle and 
lower lobes were completely collapsed due to the dis- 
tension of the balloon cyst which was found in the 
upper lobe. Intrapulmonary injection of lipiodol 
showed that the whole of the lobe had undergone 
cystic change. Aspiration was performed eight times 
at intervals of two days. As he refused surgical inter- 
ference, he was invalided out of the service. At the 
time of discharge he was able to move about without 
much discomfort though mediastinal displacement was 
still present. A letter from him six months after 
discharge showed that his condition was stationary. 

Discussion . — It is unusual for a balloon cyst 
of the lung to exhibit symptoms for the first 
time during adolescence. The patient had no 
symptoms whatsoever to suggest any respira- 
tory disease until the onset of the present 
condition. He had even completed two years’ 
active service in the army. 

A balloon cyst usually produces symptoms 
either soon after birth or in the later period of 
infancy. The patient presents extreme cardiac 
and respiratory embarrassment owing to in- 
ci easing distension of the cyst and consequent 
mediastinal displacement. The case reported 
by Crosswell and King (1933) and the one re- 
ported previously by the miter (1942) were in 
children. Evidently in this case, silent multiple 
cysts lmd been present in the right upper lobe 
from birth. For some reason the opening of one 


of the cysts must have become valve-like, allow- 
ing air to get in during inspiration and pre- 
venting air getting out during expiration. This 
must have resulted in ballooning of the cyst 
and consequent respiratory embarrassment. 1 
had in mind two methods of treatment neithei 
of which for want of facilities could be adopted. 
Moreover the patient was unwilling for opera- 
tion. Collapse of the upper lobe could have been 
effected by artificial blocking of the eparterial 
bronchus, a method which was adopted by 
Brook to collapse tuberculous cavities. Though 
I succeeded in inducing artificial pneumothorax, 
the lung could not .be completely collapsed 
because of the very high positive intrapleural 
pressure produced. The other method of treat- 
ment would have been lobectomy. 
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TRAUMATIC RUPTURE OF LARGE 
SPLEENS 

By F. V. STONHAM 

LIEUTENANT-COLONEL, I.M.S. 

Officer in charge of the Surgical Division of a General 
Hospital 

Traumatic rupture of the spleen is one of the 
most urgent and fatal of abdominal catastro- 
phies. In tropical surgical practice, splenectomy 
is a fairly common emergency operation which 
unfortunately carries a high mortality, because 
the haemorrhage is usually terrific since the spleen 
is so commonly grossly enlarged from disease, 
because lack of adequate ambulance facilities 
results in delay in transporting those cases 
which survive to surgical aid. These patients 
therefore often arrive in very poor condition, 
and many are moribund or actually dead by the 
time they reach hospital. They may have to 
be carried long distances over bad roads in 
uncomfortable and unsuitable vehicles. Surgical 
treatment must be prompt and daring, as 
splenectomy usually offers the only hope of 
survival. 


catho logy 

In Asia, by far the commonest cause of 
splenomegaly is malaria. The spleen is at first 
moderately enlarged and firm, but in later cases 
it may become hard and often of enormous 
dimensions. Amongst native races, the less 
enlightened classes take quinine for almost any 
kind of fever until the pyrexia subsides and then 
discontinue it until another attack supervenes. 
Chronic cases with very large hard spleens 
are resistant to medical treatment, though 
some appear to show_ some response to the 
administration of quinine or cinchona mix- 
tures . combined with deep x-ray . therapy. 
Malarial therapy combined with splenectomy 



offers a fair prospect of permanent cure, but 
most surgeons who have attacked the problem 
from this aspect have found the mortality 
sufficiently- high to extinguish their . enthusiasm. 
When improved anaesthetic and transfusion 
facilities become more readily available, delib- 
erate operative treatment may eventually 
become more popular. According to surgical 
textbooks, spontaneous rupture of the diseased 
or even the normal spleen can occur. It is also 
well known that the enlarged spleen can be 
ruptured, resulting in fatal haemorrhage, by 
trivial violence. In actual practice, however, 
despite the comparative vulnerability of the 
enlarged friable organ, as a rule, rupture appears 
to be caused by considerable violence, and most 
of the cases met with are due to traffic accidents, 
and quite often there are associated injuries. 
Occasionally cases are seen where the rupture 
has,- followed a brawl, especially those in which 
sticks have been used, or where the victim has 
accidentally fallen upon or bumped against 
some unyielding object. In the great majority 
of cases of rupture of the enlarged malarial 
spleen, the ensuing rapidly developing shock and 
haemorrhage are so severe that the patient 
succumbs very quickly, and probably not more 
than one case in twenty ever reaches hospital 
alive. Of those which are actually operated 
upon, it is often astonishing to find how severely 
the organ has been damaged without the bleed- 
ing having been fatal within minutes. It 
is not often appreciated that the spleen has 
considerable powers of spontaneously arresting 
haemorrhage especially after the surrounding 
pressure has been raised when blood has dis- 
tended the peritoneal cavity. 

An example is shown in the illustration 
(figure 1, plate XXI) of a spleen which was 
removed post mortem from an Arab boy of 
fifteen who was injured in a road accident and 
sustained fracture of the skull with cerebral 
injuries, a. crushed right chest, and ruptures of 
the spleen and left kidney. Death occurred on 
the fourth day from cerebral compression. The 
large rents in the spleen went right through the 
substance, .but were firmly held together with 
blood clot; though they could fairly easily be 
separated. 

The amount of blood in the peritoneal cavity 
.was not great, and no doubt there had originally 
been much more, but some had been absorbed. 
It is probable = that the giving way of such a 
clot is the common meehanisln of delayed 
haemorrhage from the spleen -following injury. 
It is stated that delayed haemorrhage may be 
due to the bursting of a subcapsular haematoma 
followed by fresh bleeding. It is very doubtful 
if this phenomenon does in fact occur. If it 
does it must be very rare, since we have not seen 
specimens showing any evidence which would 
lend support to this theory. Neither does 
omental plugging referred to by Gillis (1944) 
•appear to have much influence in stopping 
bleeding. 


Kala-azar is far less common and confined 
to certain provinces, especially Bengal and 
Assam.: It may produce very large spleens 
which are at first soft and extremely fragile, but 
later they- may' become firm and fibrous. These 
spleens Gan be ruptured by trauma. The tear 
of the spleen capsule sometimes seen when 
spleen puncture is cleaned out for diagnostic 
purpose by a careless or inexperienced worker 
might also be mentioned here. 

Other causes of splenic enlargement such as 
typhoid fever, tumours, or blood disorders are 
not important setiological factors in contribut- 
ing to the incidence of traumatic rupture. - In 
fact, they have the opposite effect by confining 
tlm patient to bed, or at least restricting 
activity. 

When bleeding into the peritoneal cavity from 
the spleen occurs, the movement of the abdominal- 
viscera causes much of it to become defibrinated. 
Clots form around the spleen and fix it to the 
diaphragm, but most of the blood remains fluid. 
There are many references in surgical literature 
to the difficulties and dangers of splenectomy 
occasioned by adhesions between that viscus 
and the diaphragm. No doubt this is accounted 
for by the fact that common indications for 
splenectomy in temperate countries are achol- 
uric. jaundice, purpura, and splenic anaemia — 
conditions in which adhesions may occur. The 
malarial spleen however much enlarged is 
seldom adherent to anything. At least this has 
been our experience in India, Iraq and Persia. 

Diagnosis 

The patient generally arrives at hospital in a 
condition of profound shock with shallow respira- 
tion. Local signs of trauma or fractures of the 
left ribs, possibly with lung complications, may 
point to a damaged spleen. Hsematuria is not 
uncommonly present from coincident injury to 
the left kidney. There is pain and ' tenderness 
in the left hypochondrium, and pain is often 
referred to the left shoulder. , The abdomen 
becomes distended with -blood and gas, because 
often there is intestinal stasis with a tendency to 
ballooning of the gut, and. respiration is there- 
fore embarrassed. True rigidity of the abdomi- 
nal wall is usually absent. The pulse is rapid 
and thin, and the blood pressure is low. X-ray 
examination may show raising of the left cupola 
of the diaphragm and diminished respiratory 
excursion. Radiographic examination should not 
be attempted, if diagnosis can be made without 
it, since it distresses the patient who is already 
in a critical condition, and time is wasted un- 
necessarily. Ballance’s sign, that is to say fixed 
dullness in the left flank and shifting dullness in 
the right;' is an unreliable diagnostic sign, as it 
depends -on the size of the' spleen, the amount 
and site of blood clot, and the quantity of gas 
in the bowel; . Liver dullness sometimes' appears 
to -be diminished, leading to suspicion of injury 
to the hollow viscera. This is possibly' due to 
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Fig. 2. — Photograph of the cut suriace 
of the tumour of the lung. 



Fig. 3. — A low power photomicrograph showing a structure of an 
adenocarcinoma. 
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Fig. 1, — i Spleen showing rents which go completely through the spleen 
substance yet are firmly held toge ther wit h clot. 
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the large quantity of blood permitting coils of 
bowel to pass up in front -of the liver. _ 

The. urine should .always be examined. W e 
have seen an instance of rupture of the left kid- 
ney without damage to spleen, or other viscera 
in a patient who fell from a cycle and struck 
his abdomen against a stone. 

There is usually little or no recovery from 
the initial shock. The patient's condition tends 
to deteriorate progressively and, unfortunately, 
often rapidly, though in some cases the condi- 
tion may remain in an apparently stationary 
condition for many hours even during a journey. 

Treatment 

Prompt operation is the only treatment which 
will save life. Time spent in resuscitation may 
be time well spent with other abdominal 
emergencies, but if the spleen is ruptured, it is 
valuable time wasted. No delay is permissible. 
In instances where we have had full facilities 
for expert anaesthesia and transfusion, and have 
attempted to improve the patient’s condition 
before operating, the results have compared un- 
favourably with pre-war experience in India, 
where saline was the only fluid available for 
intravenous infusion, apart from what blood 
could be removed from the peritoneum ; and the 
anaesthetic used was chloroform. Attempts at 
a resuscitation cause further bleeding, further 
shock, and added respiratory embarrassment 
from increased pressure on the diaphragm. 

The only possible exception :s the case which 
is more than twelve hours old when first seen, 
and the degree of shock is moderate and the 
patient’s condition remains stationary. Under 
these circumstances it may be assumed that 
clotting has occurred and that bleeding is for 
the time being, at any rate, in abeyance. In 
such instances the approach may be more 
deliberate, and the optimum time for interven- 
tion chosen. This incurs some risk of the effects 
of anoxia from ansemia, stagnation, and depressed 
breathing. However in these cases, recovery 
without operation is not altogether outside the 
bounds of possibility. Late cases carry a very 
high operative mortality. 


Splenectomy 

Ancesthesia 

. Ether is undesirable since it increases shock 
and haemorrhage and stimulates respiration 
which is already mechanically interfered with. 
Nitrous oxide and oxygen has not these dis- 
advantages but is apt to result in anoxaemia. 
Cyclopropane is preferable when, available, 
since a high ratio of oxygen can be .given with 
it, . ■ 

Local infiltration is impracticable since intra- 
abdominal manipulations against .the. diaphragm 
have, to be carried out,- and -the .patients are 
usually > too shocked for spinal analgesia 
Chloroform carries the theoretical objection- of 


alleged toxicity, but in practice it is excellent. 
It .does not produce any increase in respiratory 
excursion, nor - does it tend to cause increased 
haemorrhage. It has the added advantage', of; 
giving good relaxation. Any objection to 
chloroform is academic rather than practical, 
and most of the writer’s successful cases before 
the war were done under chloroform anaesthesia 
given with Junker’s apparatus and a simple 
vulcanite mask which does not accurately fit the 
face, thus ensuring that there is always plenty 
of air. Oxygen should be given as -well. A 
cylinder can be connected to the Junker’s 
apparatus instead of the bellows. 

Continuous pentothal has . been used in some 
more recent cases, and it appears to be quite 
satisfactory. As the operation is started, an 
intravenous saline apparatus should be arranged 
and blood should be ready. The rate of intra- 
venous fluid should be controlled by the 
anaesthetist, since severe shock is inevitable at 
two stages of the operation, first when the 
abdomen is opened and pressure on the abdom- 
inal contents is released, and second when the 
spleen is dislodged from its bed. 

There is no objection to commencing the in- 
travenous infusion with a pint of saline, since it 
overcomes any possible viscosity of the circulat- 
ing blood, and the unclotted blood recovered 
from the abdomen may be poured into it through 
a gauze strainer without citration. Citrated 
blood from a bank or donor is nearly always 
required in addition. 


Incision 


Splenectomy for haemorrhage is one instance in 
which the surgeon is justified in working against 
the clock, and the incision should therefore be 
the one which is most readily made and closed, 
and must be of ample proportions. A long 
mid-line incision is by far the best (figure 2). 
A transverse muscle cutting incision may be 
added if further room is needed, but this is 
seldom required for enlarged spleens, since the 
larger the spleen the nearer is the pedicle to 
the mid-line. 


An alternative incision for very large spleens 
is a seven-inch mia-line. incision which starts 
below, the umbilicus and ends at the supra- 
umbilical tendinous inscription of the rectus 
abdominis, which is incised laterally convert- 
ing the incision into an inverted 1 L ’ (figure 3) . 
In most subjects the rectus at this level is wide 
enough to permit the lateral incision to end at 
the costal margin. It is not necessary to suture 
the rectus to the sheath, since it does not retract 
if the incision cuts accurately or slightly 
obliquely through the tendinous inscription. This 
incision gives ample room and is fairly easy to 
close, and has the advantage that no nerves -are 

p U i.H 1 p«f he vr aj?pr °f ches such a s- left.Kocher’e; 
Peithes , Monson s, or paramedian are- hot 

for , f uer S enc y operations in tropical 
countries where the spleen- may J be very- large; s 
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; Operation 

. The incision should be completed through all 
tissues down to the peritoneum, which appears 
blue from the underlying blood. If the peri- 
toneum is widely incised at this stage, not only 




Fig. 3. — Alternative incision for very large spleens. 

will there be sudden relief on tension cause a 
sharp fall in blood pressure, but much of the 
blood will be lost. A small opening can be 
plugged with the finger pending the insertion of 
a rubber tube; or a Higginson syringe so that 


the blood can be collected in a suitable vessel 
and restored to the circulation by pouring it 
into the saline infusion apparatus. The perito- 
neum is then opened widely, and any blood re- 
maining baled out and separated from clots and 
utilized in a similar way. After a rapid survey 
of the abdominal contents, the hand is passed 
between the spleen and the parietes to which 
it is usually glued by clot, and gently separated. 

Any firm adhesions if present are divided 
between clamps or by diathermy. As pointed 
out by Henry (1940) , the upper pole should be 
delivered first as this is usually easier. This is 
done by passing the hand over the diaphragmatic 
surface and turning the organ downwards and 
to the right and pushing the left edge of the 
incision underneath it, and thus delivering it 
out of the wound. The spleen has two pedicles. 
That - is to say it lies at the apex of a pocket- 
shaped process of the peritoneum. The gastro- 
splenic ligament which forms anterior half of 
the pocket contains the short gastric vessels, and 
the lieno-renal ligament, or posterior half of the 
pocket, contains the splenic vessels. Often the 
two structures are so suffused with blood and 
covered with clots that only one large pedicle is 
recognizable, and nothing is gained by attempts 
to separate them. The pedicle is divided in 
sections between forceps, keeping as close in to 
the spleen as possible to avoid injury to the tail 
of the pancreas and the fundus of the stomach. 
Gall-bladder forceps are useful for this purpose. 
After the pedicle has been divided between 
forceps and the spleen removed, each leash of 
vessels is ligatured and the remaining 'forceps 
are removed. As an additional safeguard, all 
the larger vessels can be tied separately and 
after the spleen has been removed, as the pedicle 
can more easily be examined, and a mass ligature 
can be tied around the entire pedicle, as an even 
further safeguard. A sudden fall off in the 
patient’s . condition is often observed when the 
spleen is dislodged from its bed, and a towel ^ 
should be packed in temporarily as it is removed. 
There might be. possibilities in the use of a rubber 
balloon to occupy this space to prevent shock, 
a manoeuvre recommended by Henry with the 
object of preventing post-operative lung com- 
plications. 

The wound is closed as rapidly as possible, and 
since the abdominal wall is usually slack follow- 
ing previous distension, this is easy whatever 
anaesthetic is used. Drainage is only employed 
when it is suspected that the tail of the pancreas 
might have been injured. 

After-treatment 

The patient is returned to bed and kept fiat 
or with the shoulders slightly raised and the 
foot of the bed on blocks to relax the abdominal 
incision. Transfusion is continued until the 
systolic blood pressure is in the vicinity of- 
100 mm. of mercury, after which it should be 
continued for several hours as a slow drip. 
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The complication' to be most feared is failure 
to recover from the shock. This may be due to 
previous anoxia. In such an event, transfusion 
causes only transient increase in systolic blood 
pressure, without much improvement of the 
diastolic pressure, and the pulse rate remains 
high. Apart from a left pleural effusion which 
is as a rule moderate in amount and of little 
significance, other post-operative complications 
are not frequent. The wound should be care- 
fully watched to forestall dehiscence especially 
if there has been any doubt about the integrity 
of the pancreas. The pancreas may be damaged 
during operation, but traumatic ruptures of the 
pancreas are very rare (Curr, 1945). 

When splenic rupture is complicated by 
injuries of other viscera, these - must receive 
appropriate treatment at the same time, but the 
prognosis is of course much less favourable. 
Simultaneous rupture of the kidney, probably 
the commonest complication, can in most cases 
be treated on conservative lines, though some- 
times the kidney can be dealt with through the 
same incision. Associated injuries of the chest 
are more likely to cause trouble during con- 
valescence. 

Conclusion 

Rupture of the grossly enlarged spleen is one of 
the most critical of surgical catastrophies. The 
hemorrhage is generally so appalling that death 
occurs in a few minutes or in fact almost instan- 
taneously. Only a few of thesm cases reach the 
surgeon, whose slogan should be nil desperandum. 
Unless the patient is almost completely moribund 
on arrival, operation offers the only chance of 
survival and should be undertaken without delay. 
The surgeon must therefore be daring, and a high 
operative mortality has to be accepted if lives 
are to be saved at all. Delay in operating is 
only justifiable when the patient’s condition is 
so low that immediate operation would be 
obviously futile, and, contrarily, in those cases 
where the patient has been injured many hours 
previously, and the condition has remained good 
and is not deteriorating. 


Summary 

1. The pathology and management of cases 
of rupture of large spleens have been discussed. 

2. The tendency for spontaneous arrest of 
hemorrhage has been emphasized. 

. 3. The diagnosis of ruptured spleen is con- 
sidered. 

4. Operative details of splenectomy for 
rupture have been given. 


THE COMPLEMENT-FIXATION 
REACTION IN GONORRHCEA 

' By S. D. S. GREVAL 

LIEUTENANT-COLONEL, I.MJ3. 

and 

A. B. ROY CHOWDHURY, m.b. (Cal.) 

{From the Laboratory oj the Imperial Serologist, 
School of Tropical Medicine, Calcutta) 

The complement-fixation reaction in gonor- 
rhoea has not been applied widely like the 
Wassermann reaction in syphilis. There are 
three reasons for this : (1) A good antigen has 
been believed to be not easy to prepare. Spe- 
cially selected strains of the bacterium have 
been considered necessary, and special prepar- 
ations, ‘ toxins ’ and lysates have been preferred, 
to the simple bacterial suspensions (Kolmer, 
1923, 1929 ; Osmond and Oliver, 1929) . (2) The 
reaction is not a strong one. (3) The re- 
action is not so constantly positive in gonorrhoea 
as the Wassermann reaction in syphilis. 

The writers have taken advantage of the 
antivenereal disease drive in Calcutta, and have 
studied the reactions of unselected samples of 
blood received from clinics for the Wassermann 
reaction. They find that, in spite of its limita- 
tions, the reaction has its utility. Their 
technique, observations on the technique, and 
reactions of sera from 100 unselected cases of 
venereal disease are presented in this communica- 
tion. - 


The technique 

The hemolytic system . — This is taken from 
the Wassermann reaction as performed in this 
laboratory (Greval, 1943), the essential features 
of the technique being ( i ) standardization of the 
red blood corpuscle (rbc hereafter) suspension 
colorimetrically (Greval, 1929; Greval, Yesudian 
and Choudhury, 1930) and ( ii ) classification of 
the complement (Greval, Chandra and Das, 
1940). 

The classification of the complement being a 
new item is summarized. 


It is based on the titration of the complement in 
the presence of the Wassermann reaction antigen in 
accordance with Method No. 4 of the (British) Medical 
Research Council (1918, then Committee). Ideally and 
typically, the front row of tubes (without the antigen) 
should indicate the MHD in a 1 in 40, 1 in 50 or 1 in 60 
dilution. This is the optimal titre. A titre below 1 in 
40 is low. A titre above 1 in 60 is high. Again ideally 
ar ?“ typically, the back row of tubes (with the antigen) 
with twice the quantity of the complement should 
indicate the MHD. The complement then is of 
optimal reaction. If the quantity needed is less than 
twice the complement is ‘cholesterol-fast’. If the 

iT'choLferol-shy^. m0 " than twice ’ the com P le ^nt 
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. . m gonorrhoea, cue compie 
menfc is preferred in the following order • (1 
one of optimai titre and reaction, (2) one c 
high titre and optimal reaction, (3) one of hie! 
itre alone, and (4) one of optimal titre alone 
Complement of other qualities is not used. 
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The antigen. — A gonococcus vaccine is used' 
containing 500 million organisms per c.c. The 
writers obtain their supplies, in 1 c.c. ampoules, 
from the Central Research Institute, Kasauli, 
and find them satisfactory. The polyvalent 
character of the vaccines and the time taken in 
ampouling it have been described thus 

‘The seed of our gonococcus vaccine is selected to 
include six strains, if these are available at the time of 
preparation, but at least two strains are used for each 
brew. 

The interval between washing and ampouling may 
vary, depending on supply and demand, from about 
one month to six months’ (Mulligan, 1945, personal 
communication). 

The need for polyvalency in gonococcus 
suspensions for the purpose of this reaction has 


1 vol. of serum dilution 1 in 
Antigen .. .. 

1 vol. of complement dilution containing 
Antigen and complement are mixed and delivered as a 
double volume. 

Saline . . 

Later (vide infra ) sensitized rbc 


been overstressed. Even if evidence of several 
strains be admitted, there remains one very 
large main group (Tulloch, quoted by Topley, 
1933) which is representative of the species. 
The strains are not comparable to the types of 
meningococcus. 

A 1 in 5 dilution of the contents of one 
ampoule from each batch of the vaccine is tested 
for haemolytic and anticomplementary activity, 
thus : — 

(1) Tube 1. Three vols. of vaccine 1 in 5 are 
incubated with 1 vol. of sensitized rbc suspension for 
J hour. There should be no htemolysis. An excess of 
the antigen is taken to exclude a possible action on 
prolonged contact. 

(2) Tube 2. One vol. of vaccine 1 in 5 is incubated 
with 1 vol. of complement dilution containing 1 MHD 
and 1 vol. of saline. One vol. of sensitized rbc is then 
added and the tube reincubated for i hour. The 
hajmolysis should be complete. The tube will be 
slightly hazy due to the vaccine and the debris of lysed 
rbc. A ruby-red and crystal-clear tube is not aimed at. 


The test 

■ The serum under test. — It is inactivated 
immediately before use and diluted 1 in 5, 1 in 
10, and 1 in 20. If possible, it should be taken 
in the laboratory from the patient otherwise 
it should be taken and preserved with special 
care and not allowed to become anticomple- 
mentary. The ideal time for taking blood is 
the early morning before food is taken. After 
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that, any time before the heavy meal of the 
day will do. 

Known positive serum. — A positive serum of 
known titre is diluted 1 in 5 with saline con- 
taining 0.25 per cent trikresol and kept in the 
refrigerator. 

1 Known negative serum. — When a positive 
serum is available, only 1 negative serum is 
enough as a control. Otherwise at least 6 
controls, 3 from positive cases of syphilis and 
3 found negative in the Wassermann reaction, 
are required. Serum from a subject. with a bad 
throat (likely to harbour gram-negative cocci 
of the genus Neisseria) may also be included. 

Charging of tubes. — Four tubes are required 
for each case and charged thus : — 


T u b e . s 


For serum -i 


For test proper 


1st 

2nd 

3rd 

i 4th 

5 

5 

10 

20 

, . 

1 vol. 

1 vol. 

1 vol. 

Ii MHD 

1J MHD 

Ii MHD 

1J MHD 

1 vol. 

. . 

• . 


1 vol. 

1 vol. 

1 vol. 

1 vol. 


The tubes without the addition of rbc are 
left : (i) At room temperature for hour, (ii) 
in incubator for -i- hour, (Hi) at room temper- 
ature for 5 to 10 minutes, until the tubes do 
not feel warm, (iv) in an ice box for A hour, 
(v) at room temperature for 5 to 10 minutes, 
until moisture does not condense on the tubes. 

The order is important. If the tubes are left 
in the ice box first, the anticomplementary ac- 
tion of some old' sera becomes more marked. 

Finally 1 vol. of sensitized rbc is added 
to each tube and the tubes are incubated for 
half an hour. 

An antigen control is included for the day’s 
work. It consists of (i) antigen 1 vol. +, (ii) 
complement 1 MHD -j-, (Hi) saline 1 vol. It 
is left at the various temperatures in the same 
rack as the other tubes and tested for loss of 
complement by adding rbc suspensions 1 vol. 
The rbc should be almost completely hsemolysed. 

Reading of results. — The results are read (I) 
immediately forrfc and — , and (ii) next day for 
and T (trace of haemolysis) , after the tubes 
have stood in the ice box overnight. A ? - 
reading is ignored and classed with — . 

The positive and negative controls (at least- 
the majority of negative controls) should give 
the expected reactions. 


liect'il and report. 

1. \V hen the serum control is fully hceniolysed. 
A -j- reading recorded under its appropriate 
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tube is reported as ‘ positive in T in 20 , ‘ posi- 
tive in 1 in 10 ’ or 1 positive in 1 in 5 ’. A read- 
ing of T or ± in one or more tubes is recorded 
under each tube and reported ‘ doubtful \ A 
sustained partial but well-marked inhibition of 
haemolysis in all tubes is more, important 
than a ± reading in one tube (the 2nd tube 
with serum 1 in 5) only. The history will 
deci d e the significance in all cases read as ±. 

2/When the scrum control is partially 
hcemolysed (±). A + reading in the 3rd and 
4th tube is reported as 1 positive in 1 in 10 ’ or 
‘ positive in 1 in 20 For a + reading in the 
2nd tube only, the serum must be diluted and 
tested until the 1st tube is fully haemolysed. 

3. When the serum control is not hcemolysed 
at all or shows only a trace of haemolysis ( read- 
ing 4- or T). Record -f or T. No report is 
possible. . Dilute the serum for further tests. 

Observations on the technique 

The quality of complement fixation. — The 
reaction, though specific, is weak. Because of 
this weakness, some workers do not employ a 
fixed period of incubation after adding the rbc 
suspension. The incubation is continued, while 
the tubes are being examined again and again, 
until the expected reaction is obtained. The 
inhibition of haemolysis under such conditions 
is not perfect, and the reaction is hardly 
repeatable. . • 

It may be added that the positive rate 
increases with the duration of the infection, and 
especially with the onset of complications of the 
sub-acute and chronic stages. The reaction, 
therefore, is likely to give aid when such an 
aid is most needed. Unlike the Wassermann 
reaction, however, it is not positive in all cases 
of gonorrhcea even in the chronic stages. 

For acute and sub-acute cases there is hardly 
a need for the reaction. 

The European figures given by Topley ( loc . 
cit.) are as follows : 

Cases positive, . 


Type of infection per cent 

Acute gonorrhcea . . . . 48 

Sub-acute and chronic gonorrhcea 61 

Epididymitis . . . . 82 

Prostatitis : . . . 80 

Vesiculitis . . „• 88. 


the MHD of the complement, (3) the dose of 
the complement is restricted as much as possible, 

(4) complement of a poor quality is not used, 

(5) cold fixation is also employed, and (6) a 
perfect inhibition of haemolysis is insisted upon 
for a -f- reading although T and ± readings are 
considered significant. 

Repetition of the reaction 

1. For technical reasons. — From what has been 
said concerning the preference for the qualities 
of the complement, it follows that a doubtful 
reaction, not in accordance with clinical expec- 
tations, or not giving enough aid in diagnosis, 
should be repeated with a complement of a 
better qualitv (if an inferior quality has been 
used before) in order to obtain move fixation. 
This is necessary in view of the fact that certain 
adjustments possible in the Wassermann reac- 
tion cannot be made in this reaction. 

The repetition is also indicated when the MHD 
of the same lot of complement has given 
a fixation rather on the low side in the Wasser- 
mann reaction. 

Enough serum should be available for the 
repetition from the original sample. If a fresh 
sample is necessary, the preparatory pleasures 
must, now be enforced if they have been ignored 
previously : (i) Taking the blood early in the 
morning before any food has been taken, and 
(it) ensuring the sterility of the serum which 
should if possible not be anticomplementary at 
all. 

2. For obsennng the course of the disease. — 
Fresh samples may be taken from time to time 
for observing increasing or decreasing fixations. 

3. For test of cure. — The repetition will be 

of limited value : (1) If a positive or signi- 

ficantly doubtful reaction has never developed 
during the course of the disease, a negative 
reaction later is no proof of freedom from 
gonorrhoea. (2) A positive reaction is against 
a . cure, although there are 1 many cases which 
clinically and baeteriologically are to be con- 
sidered as cured, and which even subsequent 
history likewise fails to incriminate, which have 
provided very slow falling off in the strength of 
the reaction over a period of many months and 
up to one year ’ (Osmond and Oliver, loc. cit.) . 
(3) A positive reaction turning negative is in 
favour of a cure. 


Metritis 


68 

Salpingitis ' 

t # 

77 

Vulvo- vaginitis 


50 

Arthritis 

, 0 

82 


It may also be added that the weakness of 
the reaction is a feature of this class of com- 
plement fixation (between bacterial and anti- 
bacterial sera). Stronger reactions cannot be 
expected. 

. Special features of the technique — There are 
six such features; (1) the antigen is easilj r avail- 
able, (2) the dose of the antigen is linked to 


Summary 

1. A complement-fixation test for gonorrhee 
can .be performed . with a simple gonococci 
vaccine used as antigen. The hsemolytic systei 
is taken from the Wassermann reaction ' Th 
complement is selected with respect to quality 

a r ®? tri ® te( * » Quantity. Cold fixation 
added Grades less than a fully positive reactio 
(complete inhibition of haemolysis) are sign! 

2. In spite of the weakness of this typo, r 
reaction (between bacterial and antibacteru 
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Results of compleme?it-fixation test in TOO uvfelected venereal disease cases 


' Number, 

C 

O M n I n a' t,i n s 
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• 

Cases in each 

■ Result 
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2- if . • 

. -i 
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.1 . 

. . 2 . 

3 

4 ’/! 


' 

, • . 

. I i 
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— 
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'■ 40 

. 

[Negative. 

ii 
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1 ± 
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— . 
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Doubtful. 
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-+* 

— 

±/- ■ 

- • 31 * • 


Doubtful; 

IV 

— * * 1 
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-+*- 

4 


Doubtful. 

■ V 

— | 

+ ■ 

T/tL 
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■ 4' ' 

+ * 

Positive. 

. VI . 


-f , 

+ • 

+/T- 

2 i ' 1 

+ ■! 

Positive. 

VII 

— 

4* i 


— 

1 ' ' 1 : 

' + ’ ' 1 

Positive.' 

vm 

■+. 

L Hp 1 

T 

T/± 

* 1 

dr i 

Doubtful. 

IX 

± (<) 

± (=) 

1 


±/~ 

1 14 

100 " ' 1 

Hh 

Doubtful. 


Seven cases- gave cleur-cut positive reactions. All were found to be cases of gonorrhoea. 

Fifty-three cases gave doubtful reactions, dependent on the history for interpretation'. Eighteen were found 
to be cases of gonorrhoea, 18 were indefinite and 17 could not be. traced. . . . . 

Forty cases gave clear-cut negative reactions. They were not enquired into, as a negative reaction is known 
to be given in the absence of chronicity or complication. 

Nearly all the patients had taken the risk. , ’ ' * 

The reactions of most of the patients were not repeated with a different complement. # • * * * " • * ** 

The rate, of the positive or doubtful reactions. is only the rate of. the venereal, clinics in Calcutta, not of the . 
general population. The daily average at the clinics in August 1915 was 820 (New- 110, Old 710). . The . 
total civil population of Calcutta, at present, is of the order of 3 millions. ’ 

About 33 per cent of cases suspected to be suffering from syphilis were found to be suffering from gonor- 
rhoea in addition. * * * 


sera), and the inconstancy of a positive, reac- 
tion, in the disease the test can be employed in 
detecting uncured cases and complications. 

3. The rate of the positive and doubtful 
reactions in’ the patients from venereal clinics of 
Calcutta is given. 
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PNEUMO-PERITONEUM IN THE 
INVESTIGATION OF THE 
RIGHT COSTO-HEPATIC AREA 

By. R. H. P. CLARK, m.d. (Lond.),. m.r.c.p. (Load.) 

Deputy Chief Medical Officer, Assam Oil Company, 

■ Limited, Digboi, Assam • 

and 

D. K/DUTTA, l.M.p., l.t.m. (Cal.) 

Assistant Medical Officer, Assam . Oil Company, Limited, 
... Digboi, Assam . . . ■■ , 

The authors wish to draw attention to' the 
great value. of pneumo-peritoneum . in the x-ray 
investigation of lesions in the right' costo-hepatic 
area. This area is notorious for its diagnostic 
problems, especially in countries where amoebic 
hepatitis is common.- The customary radiologi- . 
cal proceedings of fluoroscopy and the taking 
of a film may still leave problems unsolved. 
The further elucidation of these problems often 
rests on whether a lesion lies above . or below 
the diaphragm, . or whether , distortion in a 
clearly visualized diaphragm contour is caused 
by a deformity. of the liver itself. Iir such cases 
the procedure of pneumo-hepatography is use- 
ful, for by- it the diaphragm may be separated 
from- the clearly outlined subjacent surface of 

the. fiver. ■ • ■ . 

The- general method of pneumoperitoneum 
in x-ray diagnosis has been comprehensively 
reviewed by Maxfield and Mcllwain (1944) 
who also give references. Our own attention 
was drawn to its possibilities in the investiga- 
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fcion- of the- upper hepatic surface while fluoros- 
coping' patients with- pneumo-peritoneum in- 
duced for pulmonary tuberculosis 'as described 
by ' Dongrey. (1941)'. Clark’, Bercovitz ' and 
Jones report briefly on its use in the diagnosis 
of deformities of the contour of the dome of the 
liver. The present note is designed to. give 
wider publicity to what we consider a very 
valuable diagnostic 'help in this area of the 
body. 

The procedure has been used on 35 occasions 
in the hospital of the Assam Oil. Company up 
to the present time. No ill effects have been 
observed save for occasional slight transient 
shoulder pain and, in one case, more severe 
pain and dyspnoea which lasted about six hours. 
In this case, 400 c.cm. of air had been intro- 
duced in an elderly patient with a rigid and 
emphysematous chest ; we consider that this 
contra-indication should be added to the two 
given by Maxfield and Mcllwain (1944)., viz, 
cardiac insufficiency and an acute infection. 

Recently Aslett and Jarman (1945) reported 
two fatal reactions following pneumo-perito- 
neum carried out - for pulmonary tuberculosis. 
In one case, symptoms appeared 56 hours after 
the 14th refill, and in the other 31 hours after 
the 4th refill. Commenting, Richards (1945) 
quotes a fatal case of proven air embolism 
occurring on- the fourth day after pneumo- 
peritoneum. It would thus appear safer 
to use carbon dioxide which is rapidly 
absorbed in the body, in preference to air, 
performing the x-ray . examination immedi- 
ately- injection has been- completed: Maxfield 
and Mcllwain use large quantities of this gas 
(3,000 c.cm. or more) for general survey of 
the peritoneal cavity. 

The technique employed is as follows. Mor- 
phia’ grain -J'is given as premedication.- The 
patient lies On its back with the head of the 
bed raised on 8 to 12-inch blocks. Air is deli- 
vered from a pneumothorax apparatus con- 
nected to’ an 18 or 20-gauge needle. The site 
of puncture, one inch to the left of and below 
the umbilicus, or about an inch' below in the 
raidline, is infiltrated to the peritoneum with 
local, anesthetic. After the needle has punc- 
tured the skin, the manometric level is adjusted 
to 20 era. of water. The needle is then intro- 
duced further in a slightly oblique direction. 
When the manometer shows a sudden fall of 
about 5 cm. or over, indicating that the peri- 
toneum has been pierced, a free flow of air is 
permitted. Three hundred and fifty c.cm. to 
500 c.cm. have been found sufficient for clear 
separation of- the diaphragm from the liver in 
Indians of slight to average build. Fluoroscopy 
in the standing position is performed four to 
eight hours later. If the air accumulates below 
the right diaphragm, and a more even distribu- 
ion under both leaves is desired, the patient 
is turned on his right side for a few minutes 
before standing for fluoroscopy. The spleen 
well may often thus be visualized. 


as 


The • following , case , notes, , given in summary, 
indicate the value ‘of the procedure as a diag- 
nostic aid;:*—- * ' ' ' .. . . . . 

Case .1;— Indian male, age 26, admitted with. .right 
basal pleurisy and a "small effusion. He gave a history 
of jaundice' and hepatic pain ten. months previously. 
Pneumo-hepatography showed a normal liver, tending 
to exclude- the possibility* of an active primary live*- 
infection (figure 1, A . and B, plate XXII). • . . 

Case 2— Indian male, age 34, admitted with right 
hepatic and shoulder pain. He was afebrile, but poly- 
morphonuclear leucocytosis .was present. Distortion of 
the right dome of the diaphragm was suggestive r of a 
small liver abscess. This ‘hump* was shown to. be 
hepatic in origin by the ' introduction of air, and its 
resolution with emetine therapy was observed (figure* 2, 
A and B, plate XXII). ' ' 

Case 3. — Indian male, age 30, admitted with a large 
amoebic liver abscess. From this, in all, 3,390 c.cm. of 
* amoebic’ pus, later contaminated with bacillus pybr 
cyanus, were aspirated. Pneumo-hepatography ,'^as 
used ' to visualize the final ‘liver outline, arid revealed 
evidence of adhesions between' the right lobe and the 
diaphragm. The gall-bladder and spleen were rilso 
clearly outlined. This case’ is also ' reported elsewhere 
by Clark, Bercovitz and Jones (figure 3' A and B, 

plate xxiii). ; 

Case 4.rrklhdiam male, age 35, admitted with upper 
abdominal * and' right * hepatic pain, 'consistent with 
amoebic ‘hepatitis. Irregularities . in the contour of the 
diaphragm further suggested abscess formation. Injec- 
tion of air showed, a, smooth leit lobe and. .distortion 
of the diaphragrri on the right. Adhesions, very evident 
on fluoroscopy, * tethered ^ the apex of a persistent live! 
protrusion to the concavity of this distortion*. Emetine 
medication was followed by no change in the liver 
outline. A liver distortion secondary t.o abnormality* 
probably acquired, of the diaphragm was diagnosed. 
A sub-hepatic abscess had been evacuated four yeard 
previously after events suggestive of perforation of 
a peptic ulcer (figure 4, A and B, plate XXIII). 

Case * 5.'— Indian "male) age 24; admitted 'with' ioteru^ 
and an enlarged and tender liver. Radiography* showed 
a localized • rounded .deformity of the* right dome , of 
the diaphragm suggestive of. liver abscess. Introduction 
of air ' showed a ' smooth hepatic contour, and a 
diaphragmatic- abnormality corresponding in ' outline to 
the former 'apparent -liver deformity. The course of 
the disease - confirmed . the presumptive diagnosis* 61* 
infective, hepatitis (figure 5, A and B, .plate XXIV). 

This type of ‘ hump • deformity in the cori^ 
tour of the' right dome, so suggestive of liver 
abscess, was met with four times in- some '55 
cases r investigated ' for ' hepatic • disorder, in 
three of' ' the cases, pneumo-hepatography 
showed a smooth ' liver contour, and- v;a 
rounded deformity, of the diaphragm. The 
hump was thus the so-called 1 antero-median 
bulge caused by a developmental abnormality 
of the diaphragm.- In the fourth case, repeated 
introduction of air. (350 and 400 c.cm.) failed 
to separate the diaphragm. The ‘ hump ’ was 
unchanged after. 15 grains of emetine over -five 
weeks. A; week later the case came to autdpsv 
(malignant tertian* malaria) . The liver appeared 
normal to the naked eye, and there were no sub- 
diaphragmatic adhesions on the right side. - 

nn C V Se f’-Hian male, age 27, admitted with icterus 
and a tender - and slightly enlarged liver The Irmior 
margm of the liver was tabulated, and the S 
Mion^of ,P neum °- he Patography showed striking foljii- 
The"* Z& 'T UjSfe 
determined : it waa probably coincident* with T^evert 
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attack of infective hepatitis, which led to the patient’s 
6eal.li (figure fi, A, B, C and D, plate XXV). 

Conclusions. — Pneumo-hepatography is a 
valuable and safe diagnostic aid. It can be used 
to distinguish between lesions above and below 
the diaphragm ; and by it, alterations in liver 
contour imposed by deformities of the dia- 
phragm can be separated from those formed by 
true liver swellings. By it, too, the upper liver 
contour can be clearly visualized. 

We wish to thank Dr. K, R. Paul, assistant medical 
officer of the Assam Oil Company, and Drs. A. Ahmed, 
J. M. Kar, and T. Das for their assistance, and the 
General Manager of the Assam Oil Company for hia 
permission to publish this paper. 
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SULPHAMEZATHINE IN THE TREAT- 
MENT OF CEREBRO-SPINAL 
MENINGITIS 

By P. V. KARAMCHANDANI, arm, f.u.c.p. 

IWUTCNANT-COLONKl, I.M.S. 

Medical Specialist, Lahore District 
and 

GULAM HAIDER, m.b. 

Ferozepore 

In our previous paper (Karamchandani and 
Haider, 1945), certain measures were outlined to 
combat cerebro-spinal fever in this station. 
These proved to be effective and were applied 
in the central command. Only 10 cases 
occurred during the first seven months of 1945, 
but in all 13 cases were treated with sulpha- 
mezathine which was administered as follows : — 

Six grammes in 20 c.cm. were given by the 
intravenous route at once and three further 
injections of three grammes in 10 c.cm. 
at six-hourly intervals. After this, the drug 
was administered orally four tablets (two 
grammes) every six hours for two days, followed 
by two tablets (one gramme) six hourly for a 
day or two more. The time lag between the 
onset of disease and commencement of treatment 
was on the average two hours, except in one 
patient who came 24 hours late and died, 
and another who came 12 hours late. Five 
cases out of 13 were received comatose, 
and all of these^ were fed through a Ryle’s tube. 
Every case received eight to ten pints of glucose 
water. Out of 13 cases, one died, ie. a 
mortality of 7.7 per cent. 

The ages of the ten patients varied from 18 
to 25 years. Four cases were seen in January 
and 3 in April; the rest of the cases were single 
cases seen in March, June and July. 

In our. opinion, sulphamezathine is. little 
Improvement on,; sulphapyridinc, if; the letter 


drug is given parenterally as recommended in our 
paper (Karamchandani and Haider, 1945) ; 
moreover, the latter drug can be administered 
by the intramuscular route as well, 

i 
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THE CHEMICAL REACTION OF BLOOD 
SIMULATED BY GUM 

By S. D. 3. GREVAL 

UEUTENANT-COI.ONEL, I.M.S. 

(From the Imperial Serologist’s Laboratory, School of 
Tropical Medicine, Calcutta) 

In an article . in this journal . ( Chakra varti; ■ 
Roy and Coy, 1944) bearing ou this subject, a 
fallacy in the chemical reaction of blood caused 
by gum was not mentioned. The present writer 
wrote to th.e senior author and sent specimens 
of gum received from the Stationery Depart- 
ment of the Government of India. The author 
found most of these samples giving the benzidine 
reaction of blood and decided to make the., 
necessary correction in his paper. The tragic 
death of the author a few days ago reminded 
the writer of.the correction which, obviously, had 
been forgotten. 

Gum is known to be a simulator of the 
benzidine reaction of blood (Greval and 
Chandra, 1941). During the recent shortage of 
tie-on labels, the writer reminded all concerned 
of. the undesirability of sticking labels on 
medico-legal exhibits with it. The following are 
the interferences caused by the simulation. 

GUM ON STAINS OP DYES OF ANIMAL AND 

• VEGETABLE ORIGIN ' ' 

Gum added to a cochineal stain on fabric - 
stiffens the latter like a ' blood stain, and also 
gives the chemical reaction of blood. In the 
spectroscopical test, which is the next step in the 
examination of the stain, the cochineal absorp-' 
tion spectrum does not look much unlike the 
absorption spectrum of cyanhsemochromogen 
(Greval, Roy Chowdhury and Das, 1945) ._ 

Stains of some vegetable dyes present similar' 
difficulties. 

GUM ON FABRIC AND OTHER EXHIBITS' STAINED 

, ■ • WITH BLOOD 

Dyed /abric.— Vegetable dyes, such as those 
derived from madder and alkanet root, yield 
absorption spectra not much unlike those of 
derivatives of hsemoglobin. • In dealing with 
blood-stained fabric dyed with such dyes (and 
as a matter of precaution with all unknown 
dyes), it is essential' to examine spectroscopi-' 
cally, as controls, areas which by the chemical 
test appear free from blood, A smear of gum 
interferes with the selection of such areas, by 
giving the false reaction of blood. The chcnu- 
cal tests remaining unfinished, the serological 
test cannot be applied. ■ . .v 
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Undyed fabric . — Even in the case of undyed 
fabric, control from an unstained . area is 
necessary for the antiserum. The gum interferes 
with the selection of this area also. The serol- 
ogical test cannot be completed. 

Weapons, etc . — -The unstained areas smeared 
with gum presents the same difficulties as undyed 
fabric similarly smeared. 


GUM ON STAINS OF BETEL CHEWER’s SALIVA 

These stains, which look like blood stains, may 
pass the chemical test because of a smear of 
gum. If allowed to slip through the spectro- 
sconical test, they mav further simulate the 
positive serological reaction of blood by pre- 
cipitating the antiserum by virtue of their high 
tannin content, due to the catechu and betel- 
nut in the betel. A weak solution of tannin mav 
not affect the normal serum from an animal, 
and yet may precipitate an antiserum prepared 
from the same animal, because the antiserum is 
richer in globulins than the normal serum. 
Incidental.lv. several easilv available substances 
can react likewise : hence the need for a control 
of the unstained area with the antiserum. This 
point was not stressed in the early days of 
medico-legal work in India. 

Further, the gum makes stains on fabric stiff 
to the finger, and stains on weapons soft to the 
point of the scalpel, and thus simulates also 
two important physical properties of blood 
stains. 

Here it mav be mentioned that the import- 
ance of spectroscopy in the examination of 
blond cannot be overstressed. 

With proper care, there is no danger of ever 
reporting wrongly, and positively on a stain. 
The care, however, makes it necessary to include 
many controls for test with many chemicals, 
with the spectroscope and with several antisera 
(prepared against several animal proteins). All 
anomalously-reacting stains are reported as 
' disintegrated ’ for convenience. 

The stains of betel chewer’s saliva have 
attracted other workers’ attention also (Karuna- 
karan and Vednkkan, paner read before the 
Indian Science Congress. January 1944). 
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distribution of the motor loss varies within the 
widest limits. The paralysis may affect any 
muscles of -the body (Collier, Adie and Walshe, 
1941) According to Sheldon (1940), isolated 
groups of muscles may be involved. Neck 
muscles often share in ascending or generalized 
svndromes, but may be involved by themselves 
(Wilson, 1940). Agius, Bartolo, Coleiro and 
Seddon (1945) report about their study of 42Q 
cases of poliomyelitis in the Malta epidemic 
(1942-43). Almost all the cases were in 
children under the age of five vears but none 
showed paralvsis of neck muscles. Bernstein, 
Clark and Tunbridge (1945) give an account 
of acute anterior poliomyelitis among service 
personnel in Malta. The number of cases in 
this series was 57 but in none among them was 
involvement of neck musoks. 

The annended table (table I) is given bv 
Lovett (1916) for the New York epidemic of 
1916. 


Table I 


Distribution of paralysis in 1,166 cases 


Group 

Humber of 
cases 

Both legs 


338 

One leg 


302 

Both legs, both arms 


127 

Both legs, one arm 


101 

One arm 


83 

Homolateral arm and leg 


38 

One arm, one leg opposite 


29 

Both arms 


33 

Both arms, one leg 


20 

Girdle cases 

«r * 

57 

Facial alone 

1 » 

38 

i 


Wernstedt’s (Wilson, 1940) summary of the 
distribution of paralysis is tabulated below : — 

Table II 


Summary of paralysis 


Localization 

Number 

i Percentage 

Leg . . . . . . 'i 

4,519 

78.6 

Arm 

2,372 

. 413 

Trunk 

1,601 

273 

Cranial nerve 

767 

133 

Throat and neck . . 

333 

5.8 


PARALYSIS OF NECK MUSCLES IN 
POLIOMYELITIS 

By P. N. LAHA, m.d. 

Lecturer in Diseases of Children, Medical College, 
Agra 


From the tables appended above it is clear 
that paralysis of the neck muscles in polio- 
myelitis is extremely rare. Below is reported 
a case of poliomyelitis in which the neck mus- 
cles and one arm were involved together. 


Introductory 

Paralysis of one or both legs is the usual 
legacy of acute anterior poliomyelitis. But the 


Case report 

/emale child, was admitted to 
the Children’s Ward with the complaints of Slity 
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mustard oil in consistency. Bile pigments and 
bile salts were found in the urine, if examined 
at an early phase of the disease. Colourless 
stools due to lack of bile were not a constant 


feature. 

Total white cell counts ranged between 3,500 
and 8,600 with differential counts as follows : — 

Per cent 


Polymorphs 

Lymphocytes 

Mononuclears 

Eosinonhil.s 

Basophils 


47 to 75 
20 to 45 
2 to 4 
2 to 14 

1 


Patients were not ansemic, nor were _ they 
undernourished. Tenderness of the hepatic re- 
gion was more common than enlargement of the 
liver. The spleen was palpable in a few cases 
only. Nearly all the patients _ remained 
apyrexial during their stay in hospital. 


Diagnosis 

In the case of icterus due to antenna, htemo- 
globin estimations and white > cell counts 
gave the clue, and the appropriate treatment 
was instituted. If stools were found positive 
for ova of intestinal parasites, deworming was 
carried out guardedly. Icterus in such cases 
improved rapidly. Icterus in cases of hemo- 
globinuria and blackwater fever was _ en- 
countered, and appropriate treatment was given. 
Four cases gave a history of previous treat- 
ment with arsenical injections on account of 
syphilis. Infective hepatitis was diagnosed 
only in the presence of conjunctival icterus, 
bradycardia, anorexia, tenderness in the hepatic 
area, high-coloured urine with or without the 
presence of bile pigments 'and bile salts. If 
the stools were light-coloured, this further sup- 
ported the diagnosis. 


General 

All patients suffering from infective hepatitis 
were isolated, and were permitted to use only 
their own sanitary annexe. All dejecta were 
disinfected with 2--V per cent cresol before dis- 
posal. Patients were given a generous high 
carbohydrate and protein diet, with extra sugar 
and fresh limes. Fats were restricted only in 
the case of patients with light-coloured stools. 
All patients gained in weight during their 3 to 
6 weeks’ stay in the hospital. On their dis- 
charge they were recommended one month sick 
leave in their homes. 

The following are the notes of a fatal case 
observed in this series : — 


A sepoy fitter, a Christian, aped 27 years, was ad 
mitted _ into hospital on 3rd March, 1945. He ha 
complained of anorexia, weakness, yellow Colorado; 
ol the eyes and of passing white-coloured stools. 

« The duration of the illness was 7 days. Previous! 
■whad suffered from malaria and dysentery 
The pulse rate was 70 per minute. Other system 
were normal. The patient ran an intermittent tern 
perature, up to 101*?. This settled down in a we™ 

nnd httle l ater - St00, s showed no ov 

and Bile yl ts were found in the urine. Deanii 

repeatedly negative blood slides, clinical malaria S 


suspected and mepacrine (0.1 gm. t As.) was adminis- 
tered from 19th March to 25th March. 

On the 25th March, the patient became unconscious. 
The conjunctive appeared deeply icteric, and the 
pupils were widely dilated, and reacted sluggishly to 
light. The left knee-jerk was present, but the right 
knee-jerk absent. Plantar reflex was flexor on the left 
and extensor on the right. Temperature was normal, 
pulse rate 72 per minute with a good volume ana 

regular rhythm. . - „ . 

On the 26th March, the pulse rate fell to 60 per 
minute, respirations were 20 per minute, and sphincter 
control was lost. The lungs were t clear on auscultation, 
and there was no abdominal rigidity. Lumbar puncture 
was carried out, revealing a clear yellow-coloured fluid, 
which was slightly under pressure. The urine contained 
no albumin or acetone, but turned an opalescent green 
with Benedict’s solution. 

Blood examination gave a haemoglobin value of 
14.5 grammes per cent; total red cell count of 5,440,000 
per c.mm.; total white cell count 6,600 per e,mm»; 
differential count : polymorphs 75 per cent, lympho- 
cytes 20 per cent, mononuclears 2 per cent, eosinophils 
2 per cent, and basophils 1 per cent. Poikilocytosis and 
normoblasts were absent. 

On the 27th March, acute dyspnoea, clonic spasms 
and cyanosis developed. Glucose and saline were 
given intravenously also by mouth, and oxygen, but 
the patient died that evening. Post mortem was per- 
formed by the officer in charge of the District Labo- 
ratory on the 28th March, 1945, who gives the following 
report : — 

1 General . — Skin looks lemon tinned. ^ Chest — muscles 
emaciated. Subcutaneous tissue bile tinged. Heart — 
small and globular, devoid of fat, thick walled. Weight 
9J o z. Valves and coronaries show no defect. 
Petechial haemorrhage in the pericardium and myo- 
cardium present. Lungs — no abnormality detected. 
Abdomen — little fat in the wall or over the peritoneum, 
it is bile tinged. Stomach and intestines show no 
ulceration, but scattered areas of petechial hemorrhage 
are noted. Spleen — soft, and on cutting, the 
malpighian bodies are prominent and confluent. Liver 
— reduced in size, capsule somewhat wrinkled and the 
organ is flattened out when placed on a table. Surface 
is pale in colour, with a few yellowish white patches 
here and there. No tubercles are seen. The organ 
can easily be bent double on its base. On cutting, the 
normal pattern is lost, and it shows large dirty-yellow 
areas intermingled with dark brown areas. Weight of 
the liver is 32 oz. (normal 50 oz.). Gall-bladder and 
bile duct show no calculi or abnormality. Abdominal 
glands are slightly enlarged and inflamed, but on 
cutting show no fibrosis or caseation. Pancreas — 
normal. Kidneys— tabulated, deeply congested and 
show hardlv any demarcation of the cortex from the 
medulla. Skull-brain surface markedly congested. 
Weight 50 oz. Meninges— -clear and non-adherent. 
No increase of fluid in the ventricles. 

Hhtoyathology. Brain— congested with dilatation of 
sinuses and increase in endothelioid cells. Heart— no 
pathological changes. Kidneys— cloudy swelling of- the 
tubules and swelling of the glomerular tufts, almost 
filling the Bowman’s capsules. Haamozoin pigment is 
scattered ^ all over ^ in small quantity. Liver — total 
degeneration of the individual cells of the parenchyma 
apparent. There is no liyer pattern seen anywhere. 
Spleen — slight congestion only. 

Opinion: A case of chokemia following acute 
atrophy of liver/ . 

. T . his case serves as a warning that in- 
jective hepatitis can always develop into" a 
serious condition. 

Patients should therefore be kept in bed so 
long as their stools remain pale and thev feel 
depressed. ' ■ J 

Drugs having a possible deleterious effect on 
the liver cells should be avoided if possible. 



560 


THE INDIAN MEDICAL GAZETTE 


[Nov,, 1945 


Arsenic is contra-indicated ; deworming should 
be postponed and anti-malarial drugs, such as 
mepacrine and plasmoquine, also avoided if 
possible. 

No reliance can be placed on the icteric tinge 
of the eyes in deciding the prognosis. 

General treatment . — The routine treatment 
carried out in our hospital was magnesium sul- 
phate \ ounce, every morning, sodium salicylate 
three grains thrice daily and calcium lactate 
ten grains thrice daily. 

(Medical officers, sisters and other nursing 
personnel were encouraged to adopt a judicious 
but unconcerned attitude towards these patients. 
For it was observed that when too vigorous a 
line of treatment or laboratory examination was 
undertaken, it affected the patients’ morale, and 
convalescence was retarded.) 

Summary . — Infective hepatitis is not an un- 
common disease among Indians, and diag- 
nosis is comparatively easy. 

Of the 258 cases admitted during the two 
years, 84 per cent were combatants and the 
rest non-combatants. 

Those who had undergone severe physical 
training were more prone to suffer from infec- 
tive hepatitis. 

The maximum number of cases occurred 
during the month of September. 

If treated in a routine manner, recovery is 
complete. 

Out of 1,500 cases which have been invalided 
out of the Army from this hospital, not one 
was on account of infective hepatitis. 

Two cases proved fatal. The complete post- 
mortem report of one case is given. Gross 
lesions were seen in the liver cells, which leads 
one to think that the disease should not be 
treated lightly in spite of mild outward 
symptoms. 

I thank Lieut.-Colonel H. M. Salamat Ullah. M.c., 
i.M.s./i.a.'m.c., Officer Commanding this hospital, for 
kindly placing all the hospital records at my disposal 
and for according permission to publish this paper. I 
am indebted also to Brigadier B. E. Schlesinger, Con- 
sulting Physician, Central Command. India Command 
for making valuable suggestions and corrections. 


THE TREATMENT OF KALA-AZAR 
WITH SODIUM ANTIMONY-v-GLUCO- 
NATE: PRELIMINARY OBSERVATIONS* 

By P. C. SEN GUPTA, ms. (Cal.) 
Officer-in-C harge, Kala-azar Research Department 
and 

N. K. CHAKRAVARTY, am. (Cal.) 

Assistant Research Worker, Kala-azar Enquiry, 
I. R. F. A., School of Tropical Medicine, Calcutta 

A pentavalent antimony compound (Sdt. 
561, solustibosan, antimony-v-hexonate, con- 


* The work reported in this paper was undertaken 
under the Endowment Fund of the Calcutta School 
of Tropical Medicine, aided by a grant from the 
Indian Research Fund Association. . 


taining 20 mg. of antimony per c.cm. of solu- 
tion), that made a stable solution and could be 
given intramuscularly, was first introduced by 
Prof. H. Schmidt, the pioneer worker on penta- 
valent antimony compounds. Kikuth and 
Schmidt (1938) found that this compound 
possessed a marked curative action in the leish- 
maniasis of hamsters. Napier et al. (1937) first 
tried this drug in the treatment of ten cases of 
Indian kala-azar, with successful immediate re- 
sults. Ultimately it was considered that though 
the. drug possessed considerable anti-kala-azar 
activity, it was less efficacious than the older 
compounds of p-aminophenyl stibinic acid, e.g. 
neostibosan (Napier, 1943). 

After the outbreak of the World War II, a 
British equivalent of solustibosan, viz, sodium 
antimony-v-glueonate, was produced, and the 
drug was tested in a small series of cases of 
kala-azar in 1942, with none too successful re- 
sults. This led to a statement in the paper on 
the treatment of kala-azar with pentamidine, 
M&B 800 (Napier and Sen Gupta, 1943), 

‘ . . . the drug ( sociimn antimony-v-gluconate ) 
cannot be regarded as possessing anti-kala-azar 
activity comparable to neostibosan and urea 
stibamine . . . ’. This statement Burke' and 
Chakravarty (1944) criticized adversely in their 
report on treatment of 21 cases of kala-azar with 
this drug. The total dosage adopted by Burke 
and Chakravarty was 60 c.c. of the solution 
per 8 stone, i.e. 112 pound, body-weight. They 
reported that this was adequate to cure kala- 
azar in Assam and were quite effusive in their 
praise of the drug, though they reported only 
the immediate results of treatment. 

Actually in this institution in 1942, a total of 
9 cases, cases referred to. in 

the paper r:. , .. -, : ad been treated with 

sodium antimony-v-gluconate. Of . these 9 cases, 
there was marked improvement without perma- 
nent cure' in 4 cases ; slight improvement in'two 
cases ; the drug was quite ineffective in one 
case, and in two cases clinical recovery that 
was probably permanent was seen. All the 
cases, except these two, required further anti- 
kala-azar treatment with other pentavalent 
antimonials or aromatic diamidines for their 
complete cure. The drug was tried in a dosage 
scheme devised on the assumption that it should 
be calculated on the basis of the. antimony con- 
tent, and that it should be similar to that of 
the other pentavalent antimony compounds, so 
that 1 c.c. of sodium antimony-v-gluconate was 
regarded as equivalent to 1 c.c.' of 5 per cent 
solution (or 0.05 gm.) of neostibosan. 

The table gives the dosage adopted in these 
cases. 

Only the cases 5 and 6 showed cure. The re- 
maining seven patients who did not make a 
complete recovery had more than 60 c.c. per 
112 lb. body-rveight excepting patient no. 7 
who had only 58.02 c.c. The results were thus 
quite unsatisfactory, and justified the state- 
ment referred to above. The results in the 
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Table 


Case number 

1 

i 

2 


1 

j 4 

5 

j 

i 6 

I 

D 

3 

9 

Weight (lb.) - 

78 

24 

32 i 

i 60 

18 

19 

83 

75 

22 

Total dose (c.c.) .. 

Total dose per 112 lb. body- 

i 52 

27 

38 ! 

36 

30 

! 81.5 

43 

54 

i 

25 

weight in c.c. 

74.6 

126 

' 133 

! 

67.2 

186.6 

1 

430.4 

58.02 

1 

1 80.6 

127.2 


present series are considerably better, but we 
still have to demonstrate that the relapse rate 
is comparable to that seen with the older pen- 
tavalent antimonials before the drug can be re- 
commended for wide adoption. 

The dosage scheme adopted in the early 
trials of the drug solustibosan and sodium anti- 
mony-v-gluconate did not take into account 
certain pharmacological factors concerning its 
toxicity and its excretion. Napier et al. (loc. 
cit.) and Weese (1937) found that the toxicity 
of solustibosan was very low ; 18.5 c.c. or 370 
mg. Sb. in the mouse (Napier et al.) and 20 
c.c. or 400 mg. of Sb. in the rabbit (Weese, loc. 
cit.) per kilo body-weight was the lethal dose, 
the corresponding lethal dose for neostibosan 
being 0.3 gm. containing 126 mg. of Sb. per kilo 
body-weight and 0.5 gin. = 210 mg. of Sb. for 
the mice and the rabbit respectively. Thus, 
gramme for gramme of antimony, solustibosan 
was markedly less toxic than neostibosan. Also 
"Weese {loc. cit .) , and Goodwin and Page 
(1943) found that about 80 per cent of this drug 
was excreted within the first twenty-four hours. 
Boyd and Ray (1929) had found that, after the 
intravenous administration of neostibosan, the 
excretion during the first twenty-four hours 
amounted to 41 per cent, and during the next 
twenty-four hours to 6 per cent ; during the 
next few days the residue was excreted very 
slowly. J 


These findings suggested that much larger 
doses (larger when calculated on the basis of 
Sb. content) of solustibosan or sodium anti- 
mony-v-gluconate would be tolerated, and that 
it was necessary to repeat the injections at rela- 
tively short intervals in order to maintain any 
level of the drug in the body. It had been 
found by Kentemch (1937) that 400 to 480 c.c 
of solustibosan as the total dose was readily 
tolerated by patients suffering from multiple 
sclerosis. It thus came to . be realized that 
single doses of 15 to 20 c.c. of sodium anti- 

l-° uld ke readi) y tolerated, 
and that the injections should preferably be 
given on consecutive days. Patel (1944) 
treated a senes of 6 cases with this drug using 
Id to 20 c.c. as the single dose and 180 to 200 
c.c. as the total dose. All his cases were 

fh?f ?! 5 Cm ‘ e ?- Burko et aL ( ioc - «'i.) u«ed 
the total dose of 150 c.c. in a few of their ca«e< 

15 fS' bdDS 10 Actions “of 

5™t“njri00 A mrof C srS“ftaf b r an 

u«d with success in the treatment- of MediS 


ranean kala-azar (Lozano Morales, 1943 ; 
Kikuth and Schmidt, 1943), and a Russian 
equivalent of the same drug was used with 
success in the treatment of kala-azar in the 
U.S.S.R. (Kornetov and Mirzoyan, 1942). 

About the beginning of this year, it was 
decided to give another therapeutic trial to the 
drug sodium antimony-v-gluconate, using large 
single doses of 15 to 20 c.c. in adults, and giving 
the injections on consecutive days. Up till 
now, 50 cases of kala-azar and two cases of 
post-kala-azar dermal leishmaniasis have been 
treated with this drug, and in this paper it is 
proposed to present the preliminary results of 
this trial. 


The patients 

All the patients, except two treated as out- 
patients, were admitted under the care of the 
senior author into the Carmichael Hospital for 
Tropical Diseases. 

Of the 50 cases of kala-azar, 46 were in 
Indians, 3 in Anglo-Indians, and one was in a 
Jew ; 38 patients were males and 12 females. 

The age distribution was as follows : — 


1 to 10 yeara 
11 to 20 „ 

21 to 30 „ 

31 to 40 „ 

Over 40 „ 

Diagnosis 


16 patients 


16 

10 

4 

4 


n 

t> 

ft 

ft 


The diagnosis of kala-azar was confirmed in 
all the cases, except three, by the demonstra- 
tion of the Leishmania donovani in the sternal 
splenic or tibial puncture smear. In two of 
these three cases, the diagnosis was confirmed 
by the positive aldehyde, antimony, and the 
complement-fixation tests for kala-azar : the 
thu-d was an aldehyde-test-positive case with 
eancrum oris. 


l uA + ±^ ++» or +> in 25 cases, 
doubtful [(+), ±] in 7 cases and negative in 

lo cases. The complement-fixation test was 
done according to a modified technique des- 
cribed by the senior writer (Sen Gupta, 1945), 
^ d f C j S . es ; a strongly positive’ reaction was 
obtained in 23 cases, positive ’ in 22, ‘ doubtful ’ 
in one, and negative in 3 cases ( i.e . approxi- 

SS y shnw? er C6nt posi - ive) - 0ne of the P three 
shnwini o T Lt n , egatlv ® taction and that 
howin a a doubtful reaction were complicated 

(Me sen Gupta ** cK. 
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Blood picture before treatment 

The haemoglobin values of the series of cases 
yielded a mean of 8.02 gm. per 100 c.c. of blood 
with a standard deviation of ± 2.54 gm. The 
leucocyte counts showed a mean of 3.69 db 1.95 
thousand per. c.mm. of blood. 

Treatment 

Sodium antimony-v-gluconate was the only 
1 specific ’ drug used. The injections were given 
intramuscularly on consecutive days, ten to 
twelve days in a course in most cases. In 
others the number varied from 9 to 14. The 
maximum individual dose varied according to 
the age and the weight of the patients ; the 
adults usually received 15 to 20 c.c. of the drug 
and the children 6 to 15 c.c. according to the 
age. The intramuscular injections of the drug 
were well tolerated by the patients, and an out- 
patient could walk home without any difficulty 
15 to 20 minutes after receiving an injection of 
20 c.c. of the drug in the gluteal muscles. 

Seven patients, including 2 cases with relapse 
after previous antimony treatment, required 
two courses of injections. Besides the specific 
treatment, symptomatic treatment was adopted 
for the complications, e.g. cancrum oris, haemor- 
rhages, dysentery, diarrhoea, respiratory infec- 
tions, jaundice, etc., when present. Subsidiary 
treatment for latent. malarial infection, hook- 
worm or other helminthic infections and for 
anaemia was carried out when necessary, either 
during the stay of the patient in the hospital 
or at the out-patients department after the 
patient had been discharged from the hospital 
soon after the completion of the specific treat- 
ment. 

Results of treatment 

General. — Forty-eight out of 50 patients 
made clinical recovery ; 42 after one course of 
injection and 6 after two courses ; 2 died. 

Fever. — Usually the fever came down to 
normal after four to five injections. Except 
in a resistant case which required two courses 
of injections before becoming afebrile, all 
patients became apyrexial after the completion 
of the first course of injections. 

Spleen. — A decrease, of the. size of the spleen 
was noticed quite early in most of the cases. 
At the end of the course of injections in almost 
all cases the spleen showed signs of reduction 
in size. 


A fortnight after the completion of the treat- 
ment, in the cases with splenic enlargement 
up to. 4 inches, the spleen was either not palp- 
able or only slightly enlarged, and readily re- 
placeable under the costal margin. In the 
cases with more marked splenic enlargement 
too, a considerable diminution in size was 
apparent. 

Blood picture after treatment 

A second blood count was done a fortnight 
after the completion of the specific treatment 
in all cases in which it was possible. In all, 
39 cases had a second blood count done a fort- 
night after the completion of the specific treat- 
ment. The mean hsemoglobin content per 100 
c.c. of blood was 10.71 ± 1.60 gm. and the 
mean leucocyte count 8.01 ±: 2.29 thousand 
per c.mm. of blood. Both the values indicate 
a significant rise above the corresponding 
figures obtained before treatment. 

Improvement in other clinical features 

Improvement of the general - condition was 
noticeable quite early during the first course of 
injections in all cases, and was seen simulta- 
neously with the cessation of fever. In the 
cases with cedema there was an initial loss of 
weight due to loss of cedema. In others (the 
majority of cases) there was a progressive 
increase of weight. 

Failures 

In two cases the drug was unsuccessful in 
leading to a clinical cure. One of these cases 
had agranulocytosis complicating kala-azar, a 
very fatal combination ; and the other failed 
to respond at all to all treatment, specific and 
symptomatic, for his various ailments. The 
notes of these cases are reported below : — 

Case 1.— G. G., an Indian boy aged 10 years, ■was 
admitted on the 28th May, 1945, for irregular fever 
without chill and rigor for three months, emaciation 
and weakness, and bleeding from the gums for one 
month. On admission the patient was found to be 
very weak and anaamic and emaciated. Temperature — 
102 °F., pulse/respiration — 138/36. Heart — no abnor- 
mality except tachycardia. Lungs — signs of bronchitis. 
Liver — just palpable. Spleen — enlarged 3J inches below 
the 9th rib. 

Laboratory investigations. Urine — no abnormality; 
stools — hookworm and ascaris ova; aldehyde, antimony 
and complement-fixation tests — positive. 

Blood counts .— These are shown in the following table. 


Date 

! 



MCV | 

MCH 

i 

mchc 

W.B.C. in 
thousands 

N. 

L. 

M. 

E. 

| Plasma 
| cell 

i 

29th May . . i 

— , — • — i 

5.91 

i 

1 2.34 

91.8 

f 

25.2 

1 : 

27.7 

1.6 

2 

59 

38 ! 

! o 

1 

30th May . , | 






1.1 

1 

j 54 

44 

o 

1 

1st June 




1 

! 

1.0 

o 

i 60 

40 

; 2 I 

1 g 

2nd June , , j 

i 


•• 

!! ! 


1.1 

0 

i 58 

39 j 

° i 

i 
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Agranulocytosis was thu3 seen before any treatment 
was given. On 29th May, 1945, it was found that the 
patient had high fever of 104°F. and was looking very 
ill. Some purulent blisters surrounded by a zone of 
erythema had developed over the chin and over the 
abdomen. The tongue was not sore and the patient 
had no difficulty in swallowing. Pulse/respiration — 
144/40 per minute. Blood count showed agranulo- 
cytosis. The patient was put on penicillin. 20,000 units 
intramuscularly every three hours, sodium antimony-v- 
gluconate intramuscularly, liver extract parenterally 
besides various supportive treatment. Pentnucleotide 
was not available.. During the next two days the 
purulent blisters, which had yielded a pure growth of 
Staphylococcus aureus , subsided, but the general condi- 
tion did not show any improvement. Signs of peri- 
pheral circulatory failure developed on the 31st May, 
and the condition did not respond to serum transfusion, 
suprarenal cortical extract, and various therapeutic 
measures. The patient died on the 4th June, 1945. 

This is probably the second recorded case of 
untreated intnan kaia->azar complicated by 
agranulocytosis, the nrst being reported by Das 
Gupta ana ben Gupta (1943;. 

Case 2.— R., an Indian male aged 25 years, a 
‘destitute 1 patient, was admitted on the 17th May, 
1945, ior oedema ot the legs ior ten days, progressive 
weaicness and emaciation lor six months, lie did not 
give any history of fever during the preceding six 
months. The patient was found to be very weak and 
anaemic, with oedema of the legs. Heart and lungs — no 
abnormality. Liver — not enlarged. Spleen.* — enlarged 
up to 1£ inches. 

JJn routine tests it was found that the aldehyde, 
antimony and complemeat-hxation tests for kata- 
na 1 * were positive, and a sternal puncture showed 
Leishman-Donovan bodies. Blood count showed hypo- 
chromic anaemia, with Hb. 7.28 gm. per cent, and 
WJJ.C. 3,875 per c.mm. Stools showed hookworm and 
ascaris ova, and the urine no abnormality. 

Ihe patient was treated lor anaemia with ferrous 
sulphate, and for kala-azar with sodium antimony-v- 
glueonate, 210 c.c. in 11 injections. The oedema sub- 
S few , days and the patient felt consider- 
ably better; the spienin enlargement was somewhat less 
at the completion of the specific treatment for kala- 
azar. But the blood picture did not show any 
improvement. He was given a second course of sodium 
innate, treatment for the helminthic 
infection, quinine for any latent malaria, anti-ansemic 

ment Wlth ° ut Producing any appreciable improve- 

ment. The patient gradually grew more and more 
asthenic and ultimately died on the 4th July, 1945. 

Discussion 

Of the fifty cases of kala-azar._treated with 
In antlm ony-v-ghconate, 48 cases ful- 

hiled the criteria of immediate clinical cure, 
viz, they became apyrexial, the size of the 
spleen showed well-marked decrease, the general 
health improved, and the blood count Slowed 

Sr rke , d l mpwvement - Two patients died 
The immediate cure rate was thus 96 ner cent 

Uns figure is quite comparable to those obtained 

compounds in e eneral 

th ^£f , 0f the ^ osage employed shows that 
not to /on doSa J?, e of sodium antimony-v-gluco- 
° ate {20 1Q S- Sb. per c.c.) in one course of in- 


jections, to produce a clinical cure, was as 
follows ; — 


Class of patients 

Mean total dose 
in c.c. ± s.d. 

Relative total dose 
per 100 lb. body- 
weight in c.c. zt s.d. 

Adults, age 15 or 

181 .8 ± 25.2 

20S.6 ± 34.2 

above ; weight 
over 60 lb. 



Adolescents, age 
10-14, weight 40 
to 60 lb. 

127.5 ± 28.9 

272.9 ± 64.8 

Children, age be- 
low 10, weight 

1 93.7 ±23.2 

369.7 ±111.1 

below 40 lb. 




jluis biiuwb oiuiu icicU/ivc uj oue uoay-weignb, 
much higher doses are tolerated and required 
for a clinical cure by adolescents and children, 
than by adults. 

With the help of the above table, the aver- 
age total dose required for a course can be 
readily calculated as follows for the above 


three groups : — 

Children 
Adolescents 
Adulta 


. . 3.7 c.c. per pound body-weight. 

9 7 

* * » » i> » 

* * n ,, 


Or roughly, 4 c.c. for children, 3 c.c. for 
adolescents, and 2 c.c. for adults per pound 
of body. These figures refer to the drug 
sodium antimony-v-gluconate, containing 20 
mg. of metallic antimony per c.c.; injections 
being given on consecutive days for ten 
to twelve days. For adults it is prefer- 
able not to exceed a total dose of 220 to 230 
c.c. in a course. The individual doses should 
not exceed 20 c.c. for an adult, 15 c.c. for an 
adolescent, and 10 c.c. for a child. It is prefer- 
able to commence with a small initial dose just 
to test whether the patient is sensitive to anti- 
mony or not. 

The course of injections may have to be 
lepeated if the patient does not show evidence 
of clinical cure within a fortnight of the com- 
pletion of a course of specific treatment. 

The question of permanent cure 
That the immediate results are not a very 
reliable indication of a permanent cure is well 
recognized (Napier and Sen Gupta, loc. citr 
Sen Gupta, 1944). There is needed a follow- 
up of the clinically cured cases six months or 
more after the completion of the specific treat- 

L th ] S st , u< ! y of tl ? ese cases will form the 
subject of a future publication. 

Post-kala-azar dermal leishmaniasis 
Two cases, in Indian male adults, of nosi. 
kala-azar dermal leishmaniasis (one with 'peri- 
onychial induration > type of lesions, and the 
other with extensive depigmented patches ery- 
thema, and multiple nodular lesions superficially 

h stu“ g T 0 hev tal S01 - e) Were ^ re ated with 

this ding. They were given two courses of 10 

11 injections at the interval of a week 
e vas early and marked improvement of 
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the skin lesions in both the cases. The cases 
will be followed up to find out the final 
results. 


Summary 

1. The available literature regarding anti- 
mony- v-hexon ate (solustibosan) and its British 
and other equivalents has been reviewed, and 
the rationale of the adoption of a dose much 
higher than that used in the early trials 
discussed. 

2. A series of 50 cases of Indian kala-azar 
and two cases post-kala-azar dermal leishman- 
iasis was treated with sodium antimony-v- 
gluconate. 

3. Forty-eight cases of kala-azar showed 
evidences of immediate clinical cure. Of the 
two fatal cases, one had agranulocytosis. This 
is the second recorded case of Indian kala-azar 
showing this complication. Both the cases of 
post-kala-azar dermal leishmaniasis showed 
rapid and well-marked improvement. 

4. The immediate cure rate in this series 
(96 per cent) is closely comparable to that 
obtained with the best of the pentavalent 
antimony compounds. 

5. A scheme of dosage for the different age 
groups and types of cases has been worked out. 

6. Until the relapse rate has been studied, 
accurate evaluation of this drug in kala-azar 
is not possible. 
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Later note . — So far, out of the 48 cases of recovery 
under stibatin treatment, here recorded, five cases have 
relapsed. The period of observation of most of the 
cases is still less than 6 months, and further relapses 
are possible. A note on this subject will be published 
later.— P. C. S. G. 


‘PARENTERIC’ FEVER DUE TO BACT. 
FAECAUS ALKALIGENES 

A CLINICAL STUDY WITH CASE REPORTS 

By S. M. K. WASTI, Ain., b.s. (Pb.), m.b.c.p. (L), 
dj?.h. (Loud.), d.t.m.&h. (Lond.) 

MAJOS, I.A.M.C. 

Medical Specialist , 1. G. H. (/. T.) 

Bacterium jcecalis alkalige?ies, though almost 
constant inhabitant of human intestines 
(Topley and Wilson, 1936), may play a patho- 
genic iole in certain conditions, giving rise to 
clinical states resembling enteric group of fevers 
(Petruschky, 1896; Hirst, 1917). Pour such 
cases are reported here. 

1. A sepoy, aged 30, had fever for 3 days prior 
to admission and was passing diarrhmic stools. On 
admission, the patient was of slow disposition, with a 
slightly toxemic look; tongue furred; respiration 20; 
pulse 32; distinct tenderness over the liver region 
especially over the gall-bladder. No other abnormality 
found on clinical examination. The patient had two 
bouts of diarrhoea lasting two to three days during his 
illness. There were evening rises of fever which lasted 
21 days (figure 1). 



Malaria parasites (falciparum) were found m blood 
films and the patient was put on routine anti-malarial 
treatment but without any response. .Amoebic hepatitis 
was suspected, but a course of emetine elicited no 
response. Otherwise the patient was treated on symp- 
tomatic lines and made a complete ^ recovery. 

Laboratory investigations . — Agglutination tests for 
typhus, typhoid' and abortus fevers gave negative 
results. Total W.B.C. 11,600; differential count— poly- 
morphs 70 per cent, lymphocytes IS per cent, monocytes 
12 per cent, hemoglobin 13 gm. Aldehyde and anti- 
mony tests were negative. Sternal puncture showed 
no Leishman-Donovan bodies. From blood culture 
Bad, fwcali^ alhaligenes was isolated and the seruni 
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agglutinated the organism to a titre of 1 : 150. Stool 
on routine examination showed only ova of round 
worms. Urine normal. X-ray of the lungs showed no 
abnormality. . . 

2. A civilian labourer, aged 20, admitted with fever 
and rigor, duration 4 days; spleen enlarged 3 fingers; 
liver slightly tender but not palpable; heart and lungs 
clear. Blood films showed no malaria parasites 
nothing else abnormal ^ detected. On the 7th day the 
patient passed tarry urine, which was found to be due 
to haemoglobinuria. In view of the enlarged spleen 
the patient was given treatment for blackwater fever, 
viz, alkalis, intravenous salines and mepacrine. The 
haemoglobinuria stopped in 24 hours, but a daily rise 
of temperature continued for 36 days (figure 2). 



Fig. 2. 

Toxaemia was slight; there was no diarrhoea or clinical 
anaemia. 

Laboratory investigations. — Blood* culture showed 
Bact. jcecalis alkaligenes . WJB.C. rose from 10,000 to 
21,000 on the 17th day and gradually fell to normal in 
four weeks; stool and urine showed no abnormality, 
and their repeated cultures showed no pathogens; 
Widal and YVeil-Felix tests were negative; Kahn test 
was first positive and later negative. Sternal smear 
showed no Leishman-Donovan bodies; its culture was 
sterile. There was hyperplasia of the erythropoietic 
tissue, but proliferation proceeding at a normal rate. 
Results of direct agglutination against the isolated 
organisms were : 19th day 1 in 1,500, 33rd day 1 in 160, 
47th day from the beginning of the illness 1 in 50. 

Haemcglobinuria appears to be only an associated 
condition due to blackwater fever. The positive Kahn 
test raised the question of paroxysmal haemoglobinuria, 
but this was excluded by a negative Rosenbach’s test. 
The patient was treated symptomatically and had an 
uneventful recovery. 

3. A civilian labourer, aged 20, admitted for fever 
with rigors and pain in joints, duration 3 days. No 
abnormality detected clinically except slight tender- 
ness over the liver. Fever lasted for 11 days, and 
was remittent in type till it fell by crisis (figure 3). 



liver not palpable: heart normal; lungs showed a few 
scattered rales anci no consolidation. The patient was 
somewhat toxaemic but complained of no serious dis- 
comfort despite fever, which was remittent and later 
intermittent, often showing a double-spiked pattern 
as found in kala-azar. There was no rigor associated 
with fever which lasted for 55 days (figure 4). 

Laboratory investigations.— Weil-Felnc and Widal 
tests were repeatedly negative; total WJB.C. was 7^.00 
and, later 4,250; blood culture showed Bact. Jcecalis 
alkaligenes, and the patient’s serum agglutinated the 
organism to a titre of 1 in 250; sputum showed no 
acid-fast bacilli; urine and stool were normal on 
routine examinations and their culture revealed no 
pathogens. Aldehyde and antimony tests were posi- 
tive; sternal puncture showed Leishman-Donovan 
bodies; z-ray of the chest was normal. Patient was 
treated on purely symptomatic lines and the tempera- 
ture came down to normal with a course of urea- 
stibamine- 

Discussion 

The pathogenicity of Bact. jcecalis alkaligenes 
in causing an enteric-like clinical syndrome was 
first shown by Shearman and Moorhead (1916) 
in routine blood culture in Egypt in the last 
war. Subsequently Hirst isolated Bact. Jcecalis 
alkaligenes in no less than 23 times out of a 
total of 133 positive blood cultures (18.7 per 
cent). 

This organism frequently gains entrance into 
the system through the intestinal mucosa dam- 
aged by enteric fevers and dysenteries. Hirst 
carefully examined 100 consecutive stools, after 
preliminary purge, of patients convalescent after 
enteric fever and dysenteries and those of 
apparently normal persons who gave no definite 
history of diarrhcea, etc., in the previous ten 
months, and found that Bact. jcecalis alkaligenes 
was present in a large proportion of stools of 
those convalescent after gastro-intestinal dis- 
turbances. 


1 

i 

1 

1 

1 

! 

Total 

! i 

! i 

Bact . Jcecalis 
alkaligenes 
found. 

1 

Enteric convalescents 

i 

43 

16 

.Dysentery „ 

57 

i 

t 

29 

Normal stools 

60 

Nil 

! 


Fig. 3. 


Blood films showed B.T. rings, but the fever showed 
no response to anti-malarial treatment, and the patient 
made an uneventful recovery on symptomatic treatment. 

Blood culture showed Bact. Jcecalis alkaligenes; direct 
agglutination against the organism was 1 in 50 , is days 
after the fall oi temperature. Stool and urine were 
normal on culture and routine examinations. 

4. A civilian labourer, aged 37, admitted for fever 
with rigor for 3 days; bowels constipated; spleen and 



A higher incidence of parenteric fevers ( 
the name suggested by Chaudhuri, 1944) mi 
be expected naturally in tropical countries lii 
India and Egypt, where factors which dama 
intestinal mucosa are legion. Even in cas 
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‘mere isolation from the blood is not proof of patho- 
genicity ’ of this organism. We presume that^ the 
author regards the 1 in 250 agglutination of the patient s 
own organisms with his own serum as proof in this 
case. Is this conclusive ? 

(2) We do not feel very happy about the use of 
the term ‘ parenteric J for fevers of this group. 

The term * enteric fever * is used by British authors 
for the fevers of the typhoid group including typhoid 
and the para-typhoid fevers. The word^ enteric simply 
means pertaining to the intestine, and its use for this 
group of fevers, while open to objection, is sanctioned 
by use in British medical literature, but not appa- 
rently in American, for Dorland’s medical 4 dictionary 
does not even mention 1 enteric fever 1 or the ‘ enteric * 
group f of fevers. 

It is perhaps not wise to introduce the term 
' parenteric * for a fever which shows some resemblances 
to the fevers of the typhoid group, but which is really 
a septicaemia with little relation to the intestine 
(enteron). — Editor, I.A LG. 


ON THREE CASES OF IDIOSYNCRATIC 
URTICARIA IN COURSE OF 
RELAPSING MALARIA 


By STEFANINI MARIO, mj>. (Rome) 


A recent report by Sen Gupta (1942) has 
renewed interest on some idiosyncrasic reactions 
occurring in man in the course of malarial in- 
festation. Workers from different parts of the 
world have already reported clinical conditions 
believed to be due to hypersensitiveness in 
course of malaria infestation. 

Sen Gupta (1942), summing up the current 
opinion of different workers on the subject, 
thinks that the symptoms of idiosyncrasy in 
the course of a malaria infestation are due to 
hypersensitiveness to the malaria parasites or 
products of the destruction of the red blood 
cells ; that would explain why the symptoms 
of idiosyncrasy usually appeared at the onset 
of the malarial paroxysms and never, so far, 
in clinically fresh cases. 


Case 1. — P. L., male, aged 30, admitted under my 
care on 17th June, 1942. Malaria (vivas) in 1940 
(Lower Sudan). Typical attack of malaria fever with 
acute pain in the right iliac fossa in the afternoon 
of the 16th. The rise of temperature was accompanied 
by a generalized itching, and the patient was covered 
with a papular rash for about 2 hours. Another attack 
of fever at noon on the 18th, and again for two hours, 
during the hot stage, the patient was covered with a 
diffuse urticarial rash with red, hot, vaso-pavalytic 
intervening skin. Put on antimalaria treatment (a 
blood slide had shown young and adult schizonts and 
gametocytes of Plasmodium vivax). He had another 
mild attack of fever accompanied by an urticarial 
rash for 3 hours on 20th June. His examination 
showed a spleen just palpable and slightly tender, and 
marked tenderness in the McBurney area during the 
malarial paroxysm. Blood tests normal. 

Having completed his antimalaria course, the patient 
was discharged on the 12th of June. Up to April 1945 
ho suffered no further relapses. p 

Case 2.—G. R male, aged 28, admitted under my 
care on 13th July, 1943. Malaria (vivax) in 1942 
relapsed m March 1943. On the 12th, a typical attack 

nnrt ma Jn r ; a a ®? om P a “ ie <* b y severe generalized itching 
and, during the hot stage, by a papular rash which 
disappeared in few hours. A new paroxysm on 14th 
July, accompanied by an urticarial rash, lasted two 
hours during the hot sta S e. A blood slide shoS 
trophozoites and gametocytes of Plasmodium vivax 
The patient underwent a course of antimalaria VeTu 


ment and made an uneventful recovery. , 

Case 3. G. C., . male, aged 49. Admitted under my 

care on 18th September, 1943. Malaria (vivax) in 
1940, relapsed in June 1941 and September 1942. On 
the 16th he had a typical attack of malaria accom- 
panied by a very prurigmous, papular rash, lasting 
about 2 hours during the hot stage. He was admitted 
in the afternoon of the 18th during the hot stage oi 
another paroxysm of malaria, covered with lavge 
elements of urticaria which lasted about 3 houro. He 
had taken no quinine. As his blood showed the presence 
of infestation with gametocytes of Plasmodium vivax, 
he underwent a regular antimalaria course and made 
an nn pvpnt.ful recovery. 


There is almost complete agreement to-day 
in considering a great part of the clinical 
pictures and conditions which may occur during 
or may complicate a malarial attack as due to 
idiosyncrasy. 

Asthmatic attacks (Thonnard-Neumann, 
1928) during a malarial paroxysm, urticarial 
rashes (Eyermann and Strauss, 1930 ; Davies, 
1936 ; Gouriou, 1938 ; Chatterjee, 1939 
Agrama, 1940) in patients who have taken no 
quinine or any other antimalaria drug, epileptic 
fits and symptoms of acute aseptic meningeal 
reaction (Davies, 1936), abortive attacks of 
acute appendicitis (Raven, 1944) and many 
other conditions are all interpreted as expres- 
sions of idiosyncrasy to different substances con- 
nected with the malaria infestation. Many 
symptoms of the malarial paroxysm itself are 
interpreted in the same way. So Abrami and 
Sevenet consider the hyperpyrexia of the 
malarial attack as expression of an anaphylac- 
tic or a haemoclasic shock. Vasomotor troubles 
(vascular hypertonus during the stages of rigor 
and heat, hypotonus during the stage of defer- 
vescence) are also considered by Brown (quoted 
by Castellani and Chalmers, 1919) as the result 
of idiosyncrasy. 

Either the shower of merozoites or the by- 
products of the destroyed erythrocytes or of the 
parasite ( ? hasmozoin) may act as foreign 
proteins when present in the blood stream, and 
may cause of the patient to them. 


Summary 

Three cases of urticaria occurring during a 
paroxysm of malaria are described on account 
of its rarity. The possible mechanism, is 
discussed. 
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A Mirror of Hospital Practice 


MALARIA CONTRACTED AFTER 
SPLENECTOMY FOR SPLENO- 
MEGALY PROBABLY CAUSED 
BY KALA-AZAR 

By JOHN LOWE, aij). (Birmingham) 

This case here briefly presented shows cer- 
tain points of interest. 

The patient was apparently well until 1944 
when he had an attack of fever with splenic 
enlargement, which was at that time considered 
to be due to kala-azar, but for which the 
patient did not take treatment. Later in the 
year he was admitted to a Calcutta hospital 
where the diagnosis of tropical or Bengal 
splenomegaly was made anti spienectomy was 
.performed. At the time of spienectomy it is 
recorded that the liver was slightly enlarged. 
His recovery after operation is said to have been 
uneventful, but his stay m hospital was pro- 
longed, possibly for the treatment of anaunia and 
other manifestations of kala-azar. He was dis- 
charged from the hospital in March 1945. 

In April 1945, he had an attack of fever, and 
later he came back to the same hospital for 
diagnosis and treatment. The clinical picture 
suggested kala-azar and the complement-fixa- 
tion test (with WKK antigen) was done by the 
Kala-azar Department of the School of Tropi- 
cal Medicine with a positive result. There is 
however no record of sternum puncture or of 
the finding of L. clonovani. The fever, how- 
ever, responded to treatment for kala-azar. 
During this time also the liver was found to be 
enlarged. 

In July 1945, the patient had another attack 
of fever with chill, rigor, headache, pain in the 
body, etc. When this fever had continued for 
two weeks he came to the School of Tropical 
Medicine. Blood examination revealed a moder- 
ately heavy infection with P. vivax. He was 
admitted to hospital, and on that day his tem- 
perature rose to 104.8°F. The spleen, having 
been excised, was not palpable, but on admis- 
sion the liver was greatly enlarged and tender, 
reaching down to the level of the umbilicus: 

The fever responded promptly to treatment 
with mepacrine, the temperature was controlled 
in three days and the blood also became nega- 
tive in three days. During treatment, the size 
of the liver became less, and the patient was 
discharged from hospital a week after admis- 
sion. A week later he came for examination 
and the size of the liver was still further 
reduced. 

The following points are noted in this case : 
(1) The probability that in this case splenec- 
tomy was performed because the cause of the 
splenomegaly (namely kala-azar) was not 
detected. (2) The severity of P. vivax malaria j 
after splenectomy. The fever continued for a j 


fortnight and at the end of this time was still 
high. In people living in endemic areas, with 
possibly some acquired immunity, untreated 
malaria does not usually last as long as this 
and the temperature would normally have been 
lower at the end of two weeks. (3) The part 
played by the liver in malaria in the absence 
of the spleen. 

While the liver was perhaps slightly enlarged 
before malaria, yet the malaria was accom- 
panied by a very marked enlargement of the 
Uvev which apparently took on many of the 
functions normally performed by the spleen. 
The decrease in the size of the liver, when the 
malaria was controlled, was rapid and marked. 

The findings in this case would indicate 
strongly : [i) That in areas where malaria and 
kala-azar are endemic, the spleen should not be 
removed without adequate steps to exclude 
kala-azar and malaria, (ii) Persons who have 
had their spleen removed should take steps to 
prevent getting malarial infection, and, if they 
do get infected, prompt diagnosis and thorough 
treatment is essential. Fortunately in this case 
the parasite was P. vivax; it is considered 
possible if not probable that an infection of 
P. jalciparum in this patient would have proved 
fatal. 


A CASE OF RIGIDITY OF CERVIX 

By Da. (Miss) JIWAN LATA, m.b., b.s. 

Mrs. G. L. Maternity Hospital, New Delhi 

The patient was a well-built Hindu female, 
a primipara, aged 23 years, with quite a broad 
pelvis, and a full-term pregnancy. A month 
before delivery, she started getting oedema of 
the feet. Repeated examinations of the urine 
and blood pressure revealed no abnormality. 

Pains started on the morning of 4th October, 
1945. She was given an ounce of castor oil. 
The pains increased by the evening but there 
was no advance. The cervix dilated a little, 
admitting one finger. Morphia and atropine 
were given at about 2 a.m. that night. She 
slept for a few hours and when she woke up the. 
pains increased. Two doses of quinine sulphate 
were given. In spite of frequent and strong 
pains, the cervix did not dilate, though it felt 
quite healthy. Several remedies were tried, e.g. 
morphia, atropine, chloral hydrate, potassium 
bromide and rectal douches but the cervix did 
not dilate. The urine showed much albumin; the 
blood pressure was systolic 122 mm., and dias- 
tolic 80 mm. Finally, after 36 hours of treat- 
ment, it was decided to deliver the patient by 
Cssarean section in spite of the fact that fre- 
quent pelvic examinations (five) had been done. 
A living male child was born. Soluseptasine 
was given as a prophylactic. The patient made 
an uneventful recovery. There was no. appa- 
rent cause for the rigidity of. the cervix and 
there. .was not a. trace. of sepsis in spite of the 
repeated pelvic examinations. 
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TREATMENT OF INDIAN KALA-AZAR 

On the whole, the treatment of Indian kala- 
azar is extremely satisfactory. The present 
position regarding treatment, with a variety of 
pentavalent antimonial preparations at our dis- 
posal, and with the aromatic diamidines, par- 
ticularly stilbamidine, for the treatment of the 
few antimony-resistant cases, was discussed 
last year in an editorial ( Indian Medical 
Gazette , LXXVIII, April 1943, page 201) ; the 
cure rate in Indian kala-azar is high. More- 
over the deaths in kala-azar are due usually to 
secondary infection and complications, broncho- 
pneumonia and, in children, eancrum oris with 
septic pneumonia being important causes of 
death. In the treatment of these complications, 
the sulphonamides and penicillin now play an 
important part. In cancrum oris in particular, 
penicillin applied locally and by intramuscular 
injections has vastly improved the prognosis. 

There do remain, however, certain practical 
difficulties in the treatment of kala-azar on a 
large scale in endemic areas. Kala-azar is 
extremely common in young children ; most of 
the pentavalent antimony compounds available 
have to be given by intravenous injection ; 
these intravenous injections in young children 
with small veins, often collapsed, are not 
easy to give ; in an outpatient department 
which may be attended by dozens or hundreds 
of such patients, the giving of these intravenous 
injections is a difficult task necessitating a 
highly skilled staff and much time. It is in 
this work that the need for an antimony pre- 
paration suitable for intramuscular administra- 
tion is very greatly felt. 

Before the war, the drug solustibosan (sodium 
antimony- v-gluconate) was introduced by the 
German workers, but the trials made in India 
with this drug in kala-azar gave results which 
on the whole were disappointing. Moreover, in 
those days there was available the German, 
preparation neostibosan, which could be given 
intramuscularly if necessary, and which gave 
excellent results. During the war, neostibosan 
disappeared from the market, and no substitute 
for it has yet been produced. British and 
American firms however, have marketed an 
equivalent or solustibosan, and in the lart few 
years > various workers in India have" been 
studying further the action of this drug. In 
1944 we published an article by Burke and 
Chakravarty reporting ' good results, and after 

rtialsin Hhe § r t ic h „ su §- es ted further 
gft H ? r Seh T - Tr °hical ‘Medicine. 
Calcutta. The report on these trials is published 


in our present number. In the meantime, how- 
ever, Chakravarty has also carried out further 
studies and published in our last issue an article 
on the subjects Other workers have also been 
studying this matter in India and elsewhere. In 
India, Patel reported on this drug in 1944. 

The position is now becoming clearer. Sodium 
antimony-v-gluconate is rapidly excreted in the 
urine. In order to secure an adequate therapeu- 
tic effect in kala-azar, it is necessary to give 
doses much larger than those originally used, 
which were calculated on the basis of the anti- 
mony content. It is now found that daily doses 
up - to 20 c.cm., containing 20 mg. of metallic 
antimony per c.c., are needed in an adult, and 
are well tolerated, the dosage in children of 
course being smaller. 

The size of this injection is a drawback, and 
more concentrated solutions of this drug have 
been prepared and used with apparently good 
effect, but in Calcutta at any rate this concen- 
trated solution when injected intramuscularly 
has given rise to severe pain. 

The work outlined above has been done 
mainly with stibatin (Glaxo). Certain Indian 
firms are now marketing similar preparations. 
One such Indian preparation recently tested in 
the Calcutta School of Tropical Medicine gave 
rise to severe pain and abscess formation at 
the site of injection in every case in which it 
was given. These difficulties should be over- 
come later. 

It is still too early to express a sound opi- 
nion on the value of this drug in Indian kala- 
azar, because accurate figures for relapse rates 
after full doses are not yet available in a large 
series of cases ; these are necessary for accu- 
rate assessment. It appears from results now 
becoming available that the relapse rate may 
be rather higher than is seen after the more 
usually used antimonv preparations. Neverthe- 
less it does appear that in this drug we have 
a valuable aid in the treatment of kala-azar, 
particularly in children in whom repeated in- 
travenous injections, often given in an out- 
patient clinic, do present considerable difficulty. 

J. L. 


GENERAL MEDICAL PRACTICE 

In different countries and in different cir 
cumstances, conditions of general medical 

Kp ice 7 r y .very greatly, and also standards 
of geneial medical practice vary. The geneml 
practitioner, as has often been sa d, is the ba«$ 

tenancf ?*Sl ! -dMemat 

general practice fe'LnlX if* tte’ pfi> 

SSL** 5F% 

numerous reasons for this; of &iSh JSaThefe 
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enumerate only a few. Sometimes the doctor's 
general and medical education and training have 
not been of sufficiently high standard to enable 
him to grasp fully and to practise good scientific 
medicine ; even a good man with good training 
will find the practice of good scientific medicine 
frequently difficult or impossible. Careful and 
thorough clinical examination of the patient is 
often very difficult in the circumstances in 
which the doctor has to work. His financial 
resources are often very limited and his income 
very small. He has no properly equipped con- 
sulting room, and when he sees patients in their 
own homes, conditions are often even less 
favourable. He is unable to afford the equip- 
ment necessary for good practice, and his 
patients are often so few and so poor that they 
cannot possibly remunerate him for the type 
of service which scientific medicine demands. 
Good scientific medicine may not pay, whereas 
quackery often pays handsomely. It is only 
a doctor in a sound professional and economic 
position who can afford not to practise 
quackery, who can tell his patients that no 
medicine he can give is likely to be beneficial, 
or that treatment for the condition is likely to 
be long and difficult and results uncertain, or 
that treatment in hospital with adequate faci- 
lities is the onlv treatment which is likely to 
be a success. The temptations to quackery are 
great : most people in India does not understand 
scientific medicine, what it can do and what it 
cannot do, and they will flock to any quack 
who claims to cure any and every condition by 
some wonderful and usually useless remedy. 
Many people also have an extraordinary 
craving for injections, and think that doctors, 
unless constantly giving injections, are not doing 
their job properly, Many injections given in 
medical practice in India are unnecessary for 
example the routine use of quinine injections 
in the treatment of malaria, the routine giving 
of intravenous glucose in any patient with 
fever, the vast number of calcium injections, 
and nowadays injections of vitamins. Most of 
these are unnecessary and 'their unnecessary 
use constitutes quackery. 

The doctor in practice is often not in a posi- 
tion to refuse to do these things, and moreover 
in his poor financial position he cannot ignore 
the fact that his remuneration for injections is 
much higher than for ordinary prescription of 
medicine to be taken by the mouth, or for tell- 
ing the patient the truth, such as that no 
medicine taken orally or by injection is likely 
to be of benefit. The Indian public has not 
yet realized that, when they go to a medical 
man. they go to him not necessarily for a pres- 
cription or for an injection, but for good exam- 
ination and sound advice based on sound train- 
ing and experience. 

Thus we have in India the rather anomalous 
and rather tragic position of having far too 
small a number of doctors trained to practise 
scientific medicine, while at the same time most 


of _ these doctors, in the circumstances in 
which they have to work, find themselves very 
often quite unable to practise sound scientific 
medicine. 

How is this position to be remedied ? It will 
obviously take a long time. The general 
standard of education, general and medical, of 
doctors must be improved. Their economic 
condition must also be greatly improved. The 
miserably low pay frequently given to qualified 
medical men must be greatly increased. A good 
doctor should be able to command reasonable 
fees from his patients who can afford to pay 
him, and, for those who cannot afford to pay 
fees,. greatly increased provision for public 
medical services should be made. Doctors 
should be encouraged and enabled to practise 
medicine on sound lines, and to reduce and 
finally abolish the quackery which is so often 
seen now. This may not be possible until 
there is a great improvement in the economic - 
and educational standards of the people, so that 
they will not only learn what scientific medi- 
cine can do, but will demand good scientific 
medicine, for themselves, and, moreover, will be 
in a position to pay for it. either individually 
or collectively through publicly provided medi- 
cal services, This is perhaps a dream of the 
future, but this is the goal towards which we 
must strive. 

This problem is not peculiar to India, al- 
though in India it is seen in a very acute form 
at the present time. It is seen in all countries. 
In England the same problem is being en- 
countered ; attempts are being made to face it, 
and various plans and schemes have been 
made to improve the standard of medical 
service in general, particularly of general 
practice, and make medicine of a higher stand- 
ard available to everyone. Nevertheless even 
to-day a good doctor can do excellent work in . 
general practice. This is shown by a very 
interesting review of a year in general practice 
written by D. R. Snellgrove and published in 
the August 1945 number of The Practitioner. 
We think this review must be of interest to 
many practitioners in India, and we therefore 
abstract it here. 

This doctor is one of four in partnership, with 
his own panel of 2,000 patients and about the 
same number of private patients. He has a 
surgery built for the 'purpose in the garden of 
his house, with a waiting room to seat 30 and 
a consulting room and a dispensary. His wife, 
a trained nurse, acts as nurse receptionist, does 
dressings, assists in dispensing, keeps the 
appointment book, gives some injections and 
helps in many ways. All the work of the 
practice is carefully recorded, and this review 
is based on the records of one year with 289 
working days and, in all, 708 ‘ surgeries.’ 
Fourteen thousand and five-hundred patients 
visited the surgery, and' nearly 4,000 patients 
were visited in their homes. Eleven thousand 
prescriptions and 9,000 certificates were given. 
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About 3,000 medicines were dispensed. The 
daily average number of patients for 310 days 
was 60. The following table gives the work 
done in addition to ordinary clinical examina- 
tion : — 


Anaesthetics 

Antenatal examinations 
Aspiration (bursa) 

„ t (ganglion) 

Coagulation time 
Dilatation of prepuce 
Dressings 
Ears syringed 

Foreign bodies removed from eye 
Full blood counts 
Haemoglobin estimation - 
Injections 

Microscopical # examinat ion- 
Minor operations 
Number of births 
Paracenteses 

Patch tests (for tuberculosis) . . 
Pathological specimens sent . . 
Pessaries fitted (watch spring) 

Repair of perineum (midwife's calls) 

Sedimentation rate estimations 

Skin tests 

Sutures inserted 

Sutures removed 

Transfusions 

Urine analyses 

Vaccinations 

Varicose veins injected 


87 

52 

12 

5 

6 
32 

518 

120 

41 

28 

41 

S12 

91 

28 

9 

21 

8 

30 

6 

8 

56 

13 

32 

71 

o 

O 

297 

5 

5S 


Regarding the above table the author writes 
as follows : — 

1 The table collects together some of the 
various activities of general practice. It is 
interesting to consider and explain a few of 
these. One of the transfusions was plasma, 
given for post-partum haemorrhage and shock, 
to a patient who also had inversion of the 
uterus (she did well) ; another was for a dehy- 
drated patient in a caravan. Some of the 
microscopical examinations consisted of blood 
films for differential counts, centrifuged urine 
deposits, skin sections, sputum, vaginal smears, 
faces, hairs (for tinea) and the hunt for scabies. 
The sedimentation rate was estimated as a 
routine for tuberculous and rheumatic patients 
and in some obscure cases. The practice is in 
an industrial district, and foreign bodies in the 
eyes are common. Skin tests were used for 
asthma, allergy and for a few dermatological 
conditions. A patient with inoperable car- 
cinoma of the ovaries and extensive secondaries, 
and a young girl with mitral valve trouble and 
congestive heart failure were tapped frequently. 
Minor operations consisted of removal of seba- 
ceous and Meibomian cysts, moles, plantar 
warts, toe nails ; myringotomy ; thrombosed 
piles ; circumcisions ; and opening of abscesses. 
All dressings that can possibly be done there 
are dealt with at the surgery. Injections in-' 
elude those for varicose veins, pernicious 
ansemia, whooping cough and diphtheria (pas- 
sive and. active immunization), tetanus 
(prophylaxis) and a large number, using pro- 
caine, for some rheumatic conditions, e.q. 
lumb'sgo, fibrdsitis, sbiiatfca. and foY fractured 


ribs and sprains. Haemoglobin estimates were 
made routinely in all pregnant women (Gower s 
method) The 87 anaesthetics include dental 
erases, ethyl chloride, sodium pentothal and 
open ether. Only 8 patch tests were done for 
tuberculosis. The number of ears syringed . 120, 
seems large, but this was never done unless on 
auriscopic examination it was found to be 
necessary, and in each case the wax w as 
“ softened ” for at least two days with sodium 
bicarbonate ear drops. The nine births include 
one set of twins.’ 

The review then deals with different groups 
of diseases seen. One hundred and forty-three 
cases are classed as infective diseases,, included 
one case of leprosy contracted in Africa, cases 
of chicken pox and mumps, pulmonary tuber- 
culosis, syphilis, scarlet fever, gonorrhoea, 
whooping cough, measles, meningitis, pneu- 
monia, malaria and vulvo-vaginitis. Four 
hundred and fifteen cases are classified ■ as skin 
diseases. Many cases of industrial dermatitis 
were seen. Other cases included T. cruris in- 
fection and epithelioma of the skin ; contact 
dermatitis, one due to spectacles and another 
due to antiseptics, and several caused by hair 
dyes and cosmetics, two caused by metal sus- 
pender parts, one by earphones, two by soap ; 
septic fingers, impetigo contagiosa, scabies, 
eczema, acne, lupus vulgaris, varicose ulcers, 
and numerous other skin conditions are 
recorded. 

Three hundred and ten cases are classified ’ 
under diseases of ear, nose and throat, and de- 
tails are given. Diseases of women numbered 
222 cases, including 30 abortions, and details of 
these are given. Metabolic and deficiency 
diseases encountered included ariboflavinosis, 
diabetes, and obesity. Diseases of the bone and 
muscles numbered 337, including one case of 
osteomalacia, 34 fractures including a sponta- 
neous fracture caused by sarcoma, and 170 
cases of rheumatism are included. Lumbago, 
fibrositis and sprains and allied conditions were 
treated with local injections of procaine with 
excellent results. The diseases in this group 
included sprains, claw foot, Dupuytren’s con- 
tracture, internal derangement of the knee, flat 
foot, trigger finger, and many others. 

Diseases of the digestive tract numbered 285, 
and included one case of intestinal obstruction 
due to strangulated hernia ; peptic ulcer, dys- 
pepsia and gastritis were common. Two cases 
of perforation were recorded, and 8 cases of 
appendicitis, 5 being operated on. One case of 
congenital pyloric stenosis was seen. Chole- 
cystitis, colitis and roundworm infection were 
encountered. The treatment for threadworm is 
discussed. Three hundred and one cases are re- 
corded under diseases of the respiratory tract 
including influenza, common cold, catarrh, 
asthma, . pulmonary tuberculosis, pneumonia, 
bronchitis, etc. Diseases of the blood included 
271 cases, one case. of haemophilia, 22 of hyper- 
tsnsro'n. and cases of pernicious anaemia, con- 
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gestive heart failure, coronary thrombosis, 
varicose veins, agranulocytosis, angina pectoris, 
bacterial endocarditis, cerebral hemorrhage, 
valvular disease of the heart and numerous 
others are mentioned. Diseases of the nervous 
system recorded a total of 180. Most numerous 
was ' neurasthenia \ Cases recorded included 
amyotrophic lateral ■ sclerosis, disseminated 
sclerosis, epilepsy, paralysis agitans, Raynaud's 
disease and others. Diseases of the genito- 
urinary system numbered 101, including cases 
of polycystic kidney, bacilluria, cystitis, renal 
calculus, nephritis, pyelitis, enlarged prostate 
and carcinoma of the prostate. Eye diseases 
numbered 155, including conjunctivitis, errors 
of refraction, various inflammatory conditions, 
cataract, herpes ophthalmicus, trachoma and 
others. » 

This is a very brief summary of the analysis 
of one year’s work of the general practitioner, 
all the work being carefully recorded. When 
we consider this review, we are struck by cer- 
tain things ; by the great amount of work, by 
the great variety and range of the work, and 
the vast knowledge of medicine which may be 
necessary to deal with it. General practice of 
this kind needs highly skilled personnel, not 
only for the clinical work but for the other work 
involved. It is striking that. a very busy prac- 
titioner himself does a considerable volume of 
laboratory work including blood counts, haemo- 
globin estimations, sedimentation rate estima- 
tions, urine analysis, etc. We wonder how 
many general practitioners in India are equip- 
ped to carry out such a range of activities as 
is here recorded, how many even have a 
microscope and use it regularly, as apparently 
this general practitioner does. Here in India 
with malaria and dysentery so common in 
which microscopical examination is of great 
value, not many general practitioners own a 
microscope, and fewer still use it. 

We think that many practitioners in India 
will be interested in this account of a year's 
general practice and the great variety of activity 
which it includes. We doubt if this account is 
typical of general practice in England as a 
whole ; in fact, we are fairly sure it is not ; but 
it will be even less true of general practice in 
India. All practising physicians can learn 
much from- such accounts of general practice; 
we must work for the day when the whole 
standard' of general practice everywhere will 
be raised; when all doctors will 'have the. neces- 
sary knowledge, equipment and financial re- 
sources,’ and when the conditions of their work 
will he such as to enable them to attain the 
- highest possible standards. > 


- LIMITATIONS OF SULPHON AMIDE 
; . THERAPY. IN SURGERY . 

In the treatment of wounds, the local appli- 
cation of sulphonamides has often failed 


because their action is apt to be neutralized by 
chemicals, pus and dead bacterial ceils. This 
matter is discussed in a report recently issued 
by a special Medical Research Committee*. 
The results are based on records of- 926 soft- 
part wounds, 674 compound- fractures and 591 
burns, the groups being divided in basis of 
certain common factors. Of the soft, wounds 
treated with sulphonamides, either systemically 
alone, or locally alone, or both, infection oc- 
curred in 20.4 per cent compared with 12.4 per 
cent m the group treated with no sulphonamide. 
It will come as a shock to many surgeons that 
a higher percentage of infection followed its use 
m the peritoneal cavity. More or less similar 
results were obtained also in compound fractures 
and burns in which the evidence indicated that 
its local use as a prophylactic agent was of no 
value, but it is useful in treating cases of infec- 
tion by reducing the spread from the original 
site. 

This ‘report indicates that while the systemic 
^ministration of sulphonamides is efficacious in 
limiting the spread of infection and preventing 
septiciemia, the routine local use of these drugs 
in the early stages for prophylactic purposes is 
practically futile, and that, if this is omitted, a 
great waste of material is avoided and many 
toxic reactions prevented. 

These findings are rather at variance with 
findings reported by others, but they do give a 
timely warning of the marked limitations . of 
the local application of sulphonamides. 

R. N. C. 


Special Article 


SOME ASPECTS OF MALARIA THERAPY 
ON THE EASTERN FRONTIER OF INDIA 
1942-44 

By JOHN M, KOGAN, mjx, M.n.c.r. (E.) 

LIEUTENANT-COLONEL, ILA.M.C. 

Assistant Director oj Malariology ( Clinical Research), 
India Comma7id 

and 

A. B. K. COOMBES, l.m.s., d.t.m. (Cal.), 

MAJOR, I.A.M.C. 

O.C., India Coimnand, Malaria Research „ Unit 

Introduction . : 

An attempt is .made here to give a . short ac- 
count of the. problems of malaria -.therapy 
experienced in the eastern frontier part of India 
during the above period and of -the' measures 
taken to deal with them under the direction of 
the Headquarters, India Command.... 

After the Japanese army occupied Burma they 
halted on the Indo-Burma frontier. In this intensely 
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malarious area a containing force was maintained to 
oppose any attempt at Japanese invasion of India. 
Malaria was exceedingly common, and the official figure 
for 1942 was 76,000 cases, certainly an under-estimate, 
since many cases were treated in their own units 
owing to lack of accommodation and were thus- not 
recorded. The medical services of India were greatly 
strained by the loss of medical units in Malaya and 
Burma and by the absence of others serving in the 
Middle East. The number of hospitals and smaller 
units was grossly inadequate. Many of the medical 
units in the field had recently been raised, and were 
short of staff and particularly of trained personnel. 
Lines of communication were long and, during the 
monsoon, roads were often washed away. Evacuation 
of casualties was difficult and delayed. The supply of 
drugs from overseas was uncertain and intermittent. 
While collecting data on the conditions under which 
malaria was being treated in the field, the writers found 
that evasion of treatment was frequently successful, 
that medical units were understaffed to such an extent 
as to make it exceedingly difficult for them to ensure 
that all medicines prescribed were swallowed, and that 
the high black market prices for drugs provided a 
strong incentive for theft. This was the situation 
confronting the physicians of the Eastern Army in 
1942. 

The year 1943 was characterized by inconclusive 
fighting and incessant patrol activity along the frontier, 
and the malaria casualties reported for 1943 were more 
than double ^ those of 1942, but in 1943 many more 
troops were involved and malaria statistics were much 
more^ accurate. It is very doubtful if . there was any 
real increase in tlie incidence of malaria in this year. 
A considerable number of cases with symptoms of 
pernicious malaria was reported. In one hospital alone, 
54 cases of malarial coma were admitted during six 
months. Nevertheless, the number of such cases was 
not disproportionately high in relation to the total of 
malaria casualties. 

The spring of 1944 saw a determined Japanese attack 
against India. The Japanese army was, however, 
defeated and driven back by the 14th army. In this 
achievement the medical services contributed greatly. 
The mortality rate from malaria for the epidemic 
months of June and July was 0,5 per cent, and this in 
spite of the fact that the nature of jungle warfare 
caused many cases of malaria to be admitted to hospital 
in an advanced stage of illness and also suffering from 
exhaustion and exposure. 

Therapeutic trial of the standard army treat- 
ment and its modifications 

The Director of Medical Services in India 
instituted an investigation into the effect of 
standard treatment in the field, and the authors 
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troops for five days. This treatment had given 
satisfactory results in. peace time, but before long 
doubts were expressed as to its efficacy under 
war conditions. The main defects ascribed to 
it were failure to control pyrexia and parasit- 
semia, and inability to prevent relapses. Some 
critics stated that the British and American 
brands of mepacrine and pamaquin were in- 
ferior to their German prototypes. Opinions 
were also expressed that the clinical forms of 
malaria in Assam were severe and resistant to 
orthodox methods of treatment. 

The following is a brief outline of a thera- 
peutic trial carried out from December 1942 to 
February 1943 in. an Indian General Hospital 
at'Dimapur, a village in the jungle of a highly 
malarious area. 

Treatments used 

A. Standard treatment (army in India). 

B. Standard treatment using Bayer's atebrin 
and plasinoquine in place of mepacrine and 
pamaquin. 

C. Standard treatment modified by prolong- 
ing the quinine period until fever had subsided. 

D. Standard treatment modified by com- 
mencing with mepacrine and giving quinine 
grains 20 daily throughout the ten clays of 
mepacrine and pamaquin administration. 

In all instances, drugs were given by the in- 
vestigating medical officers who ensured that 
they were swallowed. 

Senes of cases 

Cases with positive blood slides were 
selected freely for trial ; the only grounds for 
rejection being inter current illness or pernicious 
symptoms requiring intravenous therapy. 

Treatments A, B, C and D were given in 
rotation until two' hundred and sixty cases had 
been admitted. Thereafter cases were allotted 
to treatments by species diagnosis in order to 
achieve a constant species ratio in each treat-, 
ment group. This ratio which was determined 
by the relative incidence of the different species 
of infection may be tabulated thus : — 


Table I 


Species 



Indian 1 


British 

Total cases in 
each treatment 
group 

i 

B.T. 

rp Mixed (including 

quartan) 

j 

B.T. 

i 

M.T. 

Mixed (including 
quartan) j 

34 

i - 

26 15 

9 

6 

— ■ J 

2 

92 


with a small technical staff were sent to Assam 
for this purpose. 

At this time the standard army treatment 
for. malaria in India consisted of quinine 
grains 30 daily for two days, mepacrine 03 
gramme daily for five days, a 'rest 7 period of 
two days, and pamaquin 0.02 gramme daily for 
Indian troops and 0,03 gramme* daily for British 


The ratio of first attacks to relapses and re- 
infections among British troops, who gave a 
reliable history, was 1 : 3. 

The small series^ of British cases was treated 
to ascertain if their relative absence of immu- 
nity made them resistant to treatment.- -Ail 
cases were observed for one month after treat- 
ment was commenced. 
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Results 

The more important results are given in 
table II : — 

Table II 


Treat- 

Average period in 
days required to 

Average 
reduction 
in spleen 
during 
treatment 
in finger- 
breadths 

Relapses 

during 

observation 

meat 

control j 
fever ! 

terminate 1 
parasit- 
emia 

A 

2.0 

2.7 

1.7 

| 2 or 22% 

B 

1.5 

2.7 ' 

. 1.9 

6 or 6.5 c /c 

C 

1.6 

2,8 

1.8 

7 or 7.6% 

D 

1.7 

3.0 

1.7 

| 4 or 4.3% 

All 
treat- 
ments 
(36S 
cases) . 

1.7 

2.8 

1.8 

i 

1 

19 or 52% 


Conclusions 

It was clearly demonstrated that the stand- 
ard treatment was effective for the treatment 
of the acute stage of uncomplicated cases of 
malaria occurring under war conditions in 
Assam. No evidence whatsoever was found to 
suggest that the type of malaria encountered 
in Assam was resistant to treatment. There 
was no appreciable difference between British 
and Indian troops in the response to treatment, 
nor between the effect of the synthetic drugs 
of Bayer and that of those of British origin. 
Results obtained with an increased dosage of 
quinine in treatments C and D were not appre- 
ciably better than those obtained with standard 
treatment. _ The early relapse rate was moder- 
ately high ; there were three relapses during 
treatment, all falciparum, and sixteen after 
treatment, ten vivax and six falciparum. This 
was not unexpected in view of the fact that the 
majority of cases treated had almost certainly 
been repeatedly infected in spite of the rigid 
anti-malaria discipline enforced. The number 
of cases in each treatment group was too small 
to warrant analysis of the effect of each treat- 
ment upon the infecting species. 

Trial of a shorter treatment than the 
standard treatment 

In 1943, more medical units were available 
to deal with malaria, and also a new type of 
unit, ’the Malaria Forward Treatment Unit, was 
evolved to meet the situation. These units are 
in effect small general hospitals simplified and 
adapted for malaria diagnosis and treatment. 
Special care was given to seeing that the 
standard treatment was properly taken and not 
evaded. Two stubborn clinical problems how- 
ever persisted. The first was the length of time 
spent off duty by troops undergoing treatment 
for malaria in hospitals, and the second was the 
persistently high relapse rate of the benign 
tertian malaria. 


Attempts were made to find out whether a 
shorter treatment could be effectively employed. 
Thirty grains of quinine daily for 7 days and 
pamaquin 0.02 gramrpe daily from the 3rd to 
the 7th day was one treatment tried. The ratio 
of falciparum to vivax infections was 2 to 1, and 
there was a small number of mixed infections. 
The treatment was followed by a week’s con- 
valescence. At the end of this period one-third 
of the cases was fit for combatant duty, one- 
third fit for ordinary duty, and one-third re- 
quired further treatment of convalescence. 
Owing to quinine shortage, this- treatment could 
not be continued. The main lesson of this trial 
was that a fresh attack of malaria is a debili- 
tating illness requiring at least 2 or 3 weeks 
for full recovery. 

Regarding the problem of relapse it was real- 
ized that the relapse rate was intimately 
related to the number of infections acquired by 
the individual concerned. This fact however 
did not help directly in the solution of this 
problem. 

Trial of treatments embodying a heavy 
initial dose of mepacrine 

At this time, the researches of Shannon and 
his collaborators in America into the pharma- 
cology of mepacrine became known in India. 
They showed that the blood mepacrine levels 
showed a cumulative rise throughout the ordi- 
nary therapeutic course, owing' to the slow 
degradation and excretion of the drug by the 
body. These facts revealed an important 
weakness of the standard treatment, that it 
failed to establish a consistent level of schizon- 
ticide in the blood for some time after the 
quinine administration ceased. Shannon sug- 
gested that a rational mepacrine treatment 
should begin with a high dose of mepacrine, 
and this marked a notable advance in the 
therapeutics of malaria, and had an application 
in the problem of relapsing benign tertian 
malaria. It was decided in India to carry out 
field therapeutic trials based on Shannon’s 
work. 

An extensive malaria t herapeutic _ trial to 
evaluate treatments embodying an initial heavy 
dosage of mepacrine had been planned early 
in 1944, but before this plan was put into effect, 
certain proposals by the Medical Research 
Council on the subject came to hand, and these 
were incorporated in the plan for the forth- 
coming therapeutic trial. The trial was carried 
out in Assam in medical units of the 14th army. 
It was directed by one of us (J. M. R.) and 
the other (A. E. R. C.) was in charge of the 
pathological work.' 

The general plan of the trial 

The -general plan of the trial conformed as 
closely as was practicable to the memorandum 
issued by the Medical Research Council, with 
minor modifications necessitated by practical 
considerations. 
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Treatment . — The following courses of treat- 
ment were used : — 

Course A, army standard treatment 

Quinine 10 grains 3 times daily in solution 
for 3 days. 

Mepacrine 0.1 gm. 3 times daily for 6 days. 

Interval for 2 days. 

Pamaquin 0.01 gm. 3 times daily for 3 days. 

Total duration, 13 days— quinine 90 grains. 

mepacrine 1.5 gm. 
pamaquin 0.09 gm. 

Course B, mepacrine, initial high • dose and 
short duration 

Mepacrine 0.2 gm. every 6 hours for 48 
hours. 

Then 0.1 gm. 3 times daily for. 5 days. 

Total duration, 7 days — mepacrine 3.1 gm. 

Course C, mepacrine, medium-sized initial 
dose and short duration 

Mepacrine 0.2 gm. 3 times daily for 1 day. 

Then 0.1 gm. 3 times daily for 6 days. 

Total duration, 7 days — mepacrine 2.4 gm. 

Course’ D, mepacrine ( like C), plus pamaquin 

Mepacrine 0.2 gm. 3 times daily for 1 day. 

Mepacrine 0.1 gm. 3 times daily for 6 days. 

Pamaquin 0.01 gm. 3 times daily for 3 days. 

No interval between mepacrine and pama- 

quin. 

Total duration, 10 days — mepacrine 2.4 gm. 

pamaquin 0.09 gm. 

(Alkali was „ given during the mepacrine 
course in order to render the urine alkaline 
before pamaquin was due.) 

Course E, mepacrine, initial dose of 0.8 gm. 

Mepacrine 0.8 gm. stat. 

Mepacrine 0.1 gm. 3 times daily thereafter 
for 7 days. 

Total duration, 7 days — mepacrine 2.8 gm. 

Experimental subjects . — As so many variable 
factors enter into the {etiology and progress of 
an individual case of malaria, it was decided 
that a minimum of two hundred cases should 
be treated with each treatment. It was con- 
sidered unlikely that sufficient British troops 
suffering from malaria could be concentrated in 
any one centre during a period suitable for the 
trial to allow of fulfilment of this criterion. At 
the time when the. trial was carried out, opera- 
tional conditions in Assam were such as to 
make it impossible for research work to be 
divided up between various centres. Accord- 
ingly after careful consideration, it was decided 
to restrict the trial to one centre and to carry 
it out exclusively on Indian cases. 

Site of the trial .— An Indian General Hos- 
pital, situated on the Brahmaputra river at 
Gauhati in Assam, was selected as the site for 
the trial. Special wards of the hospital were 
devoted exclusively to the trial. Gauhati is 
some one hundred and seventy miles from the 
Burma border and is sin-rounded by areas where 


malaria is hyperendemic, although the town it- 
self is virtually free of malaria. An earlier at- 
tempt to carry out a therapeutic trial at Dima- 
pur, which is considerably nearer to the border, 
was frustrated by the Japanese advance into 
Manipur State. 

Season for the trial . — The trial was com- 
menced in May and completed in September 
1944. This period coincided with the epidemic 
months of the malaria season, thus ensuring an 
ample supply of malaria cases. It is reason- 
able to assume that the majority of these had 
been freshly infected. During the early stages 
of the trial there was a preponderance of malig- 
nant tertian malaria. Later malignant and 
benign tertian infections showed an approxi- 
mately equal incidence. Throughout the trial, 
climatic conditions were characterized by con- 
siderable heat and extreme humidity. 

Surveillance period after treatment . — After 
the completion of treatment, patients were sent 
for one month's surveillance to an Indian con- 
valescent depot in Shillong which is situated 
at 4,500 feet above sea-level in an area free 
from malaria. This observation period was 
regrettably brief, but was dictated by opera- 
tional considerations. Patients relapsing in 
Shillong or developing illnesses other than 
malaria were admitted to the Indian Military 
Hospital there which is also situated in a 
maiaria-free zone. As the route from Gauhati 
to Shillong is malarious in certain parts, the 
trip between these places was carried out during 
daylight. 

Detailed plan of the trial 

Selection of cases . — Cases were selected from 
the casualty department of the hospital. The 
criteria of selection were as follows :—o 

(a) Cases had positive blood slides. 

(b) They were free from complicating disease 
so far as could be ascertained by thorough cli- 
nical examination. 

(c) They were not so ill as to require intra- 
venous therapy. 

(d) They had not received suppressive mepa- 
crine within three weeks prior to admission. 
It will be apparent that cases with varying 
amounts of mepacrine in the blood are unsuit- 
able for a therapeutic test. 

Serial numbers and treatments were, allotted 
to patients by rotation, without consideration 
of species diagnosis, thus : Al, B2, C3, D4, E5, 
A6, etc. Cases from 960 to 1,000 however were 
allotted treatments by species diagnosis in 
order to achieve a constant falciparum ; vivax: 
mixed infection ratio. 

Drugs employed.— (a) Quinine. This came 
from Java. Quinine mixture was regularly 
analysed and found satisfactory. (b) The 
mepacrine used was British and American. 
Samples were tested for solubility and found 
satisfactory. One hundred and twenty-one stool 
examinations carried out failed to. reveal undis- 
solved tablets, (c) The pamaquin used was 
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manufactured by Imperial Chemical Pharma- 
ceuticals. - 

_ Drugs were given to the patients by two nur- ’ 
sing sisters who witnessed the swallowing of the 
drug by the patients and inspected the mouths 
afterwards. Drugs were as far as possible given 
after food. Vomiting of drugs presented a diffi- 
cult problem. Instructions were issued that 
where quinine was vomited within half an hour 
of administration the dose should be repeated. 
With mepacrine, tablets vomited prior to disin- 
tegration were repeated. If they had disinteg- 
rated and the vomit was coloured by mepacrine, 
one tablet was repeated if the vomit occurred 
within one hour of the dose being given. No 
restriction was placed on the use of diaphoretic 
mixtures, A.P.C. powders, etc. 

Observations . — During the treatment the 
following observations were made : — 

Temperatures ’were taken morning and even- 
ing, all readings being made after a full minute. 
The accuracy of the thermometers was tested. 
It was found that, under the climatic conditions 
prevailing, a considerable proportion of patients 
showed an evening temperature of 99°, and the 
same was found in the healthy staff. The in- 
terpretation of this rise of 99° therefore created 
some difficulty in establishing the termination 
of the malarial fever. A temperature of 99° 
following initial-pyrexia or coinciding with the 
rhythm of malarial fever was attributed to 
malaria. 

The spleen was examined at the beginning 
and at the end of treatment, and in treatments 
A and D on the 7th day. > 


all thick films being examined by the pathol- 
ogist. Crescent counts were carried out by the 
pathologist on the day when the treatment was 
completed. During the observation period, a 
thick drop film was examined three times during 
the first week, and once weekly during the 2nd", 
3rd and 4th weeks. In this way, several para- 
site relapses were detected. Blood counts and 
haemoglobin estimations were carried out at the 
beginning of treatment, at the end of treat- 
ment, and at the end of observation. Leucocyte 
counts were carried out at the beginning and 
end of treatment. 

_ Observations were made, on the possible rela- 
tionship of mepacrine dosage to the changes in 
the differential count. Urine examinations 
were carried out for albumin and for the pres- 
ence of quinine after 30 grains of quinine had 
been given. Studies were made on the rela-. 
tionship between mepacrine dosage and albu- 
minuria, and of the urine of patients receiving 
pamaquin. 

In a certain proportion of cases, intercurrent 
illness supervened during the course of treat- 
ment and observation. The most common 
were dysentery and short fevers of the dengue- 
sandfly group. Symptoms sometimes included 
severe headache, backache, and malaise. It was 
often thought that some of the symptoms might 
be manifestations of mepacrine toxicity, but 
this was later considered unlikely. Cases devel- 
oping severe constitutional disease during 
treatment for malaria were discarded from the 
trial, and were replaced, but. cases with minor 
ailments were retained. 


Table III 

Toxic reactions; number of cases affected 


Treatment 


Species 


Reactions 


B.T. •• i Vomiting 

Diarrhoea 
Abdominal pain 

M.T. . . 1 Vomiting 

Diarrhoea 
Abdominal pain 

Mixed . . Vomiting 

Diarrhoea 
Abdominal pain 

Total irrespective) Vomiting 
of species. Diarrhoea 

Abdominal pain 


A 

, (QM period) 

12 

7 

) 1 

35 

6 

3 

3 
1 

[ o 

50 

14 

4 


B 


13 

1 

1 

36 

0 

2 

4 

0 

0 

53 

1 

3 


QM: 

M: 

Blood films were taken twice daily from every 
patient immediately after admission, species 
diagnosis and rough parasite counts were made 
by the pathologist on thin films evenly spread. 
Thereafter thick films were taken twice daily, 


10 

3 

0 

15 

2 

0 

3 

2 

0 

28 

7 

0 


= quinme-tuepacrine. 
: mepacrine. 


D 

(M period) 

10 

2 

2 

22 

~7 

1 

2 

0 

0 

34 

9 

3 


24 

2 

3 

4S 

6 

3 

5 
1 
0 

77 

9 

6 


Cases developing fever during the one-month 
observation at Shillong had blood films made 
and sent to the pathologist for confirmation. 

Toxic reactions. — In order to simplify des- 
cription, this section omits abnormal mental 
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states .which- are dealt with in the. ensuing sec- 
tion. The toxic reactions reported in table 
III include vomiting, diarrhoea and abdom- 
inal pain. Headache has been omitted as it 
is impossible to differentiate between headache 
due to malaria and headache as a symptom of 
a toxic reaction during the acute stage of 
malaria. Complaints of headache per se were 
very uncommon after the acute stage had 
passed. Toxic reactions with pamaquin were 
negligible. 

The following comments are made on the 
data in table III. 

The incidence of vomiting is far greater in 
the E treatment group (starting with 8 tablets 
of mepacrine in one dose) than in the others. 


materially less common with a light initial 
mepacrine dosage. Any attempt to attain a 
high concentration of mepacrine m the bo.dy 
during the early, hours of treatment by giving, 
i a large initial dose of the drug orally is likely 
1 to be attended with an incidence of vomiting . 
disproportionate to any advantage gained by 
this tnethod of treatment. 

Much of the diarrhoea observed was prob- 
ably due to mild attacks of infective enteritis 
rather than to the drugs employed in the treat- 
ment. 

Abnormal mental states. — All cases showing 
any mental abnormality are described in table 
IV which includes cases later discarded from 
the trial owing to the development of intercur- 
rent disease. 


Table IV 

Abnormal mental states 


Serial 

number 

Species 

Dose of mepacrine 
before onset, 
grammes 

Treatment 

1 

M.T. 

Nil 

A 

2 

M.T. 

Nil 

A 

3 

M.T. 

Nil 

A 

4 

M.T. 

Nil 

A 

5 

B.T. 

Nil 


6 

M.T. 

1.6 ^ 

B 

7 

M.T. 

OS 

B 

$ 

M.T. j 

3.1, 5 days' 

B 



interval. 




1.3 


9 

B.T. 

1.9 

i 

i 

B 

10 

B.T. 

• 0.6 

C 

11 

M.T. 

0.6 r 

D 

12 

M.T. 

0.6 

1 D 

13 

M.T., B.T. 

1.3 

! D 

14 

M.T. 

0.7 

1 D 

15 

M.T. 

OS 

! E 

16 

B.T. 

1.0 

’ E 

17 

M.T. 

1.0 

E 




L. 


Among the other treatment groups, it is least 
common among C and D treatment groups, and 
approximately equal among A and B treatment 
groups. It is considerably greater in the fal- 
ciparum series of cases than in the vivax series. 
It would appear that the incidence of vomiting 
is likely to be approximately equal between a 
quimuo treatment, and a mepacrine treatment 
starting with O.S gramme daily in divided. doses 
ot 0.2 gramme and that vomiting is likely to be 


Clinical detail 


Severe dysarthria, accompanied by moderate excite- 
ment at onset. Gradual complete ' recovery over 
4 days. 

Transient period of excitement. Rapid recovery. 

Mild hysteria. Transient bizarre behaviour, e.g. wash- 
ing himself in ward instead of ablution room. 

Hysterical hyperpnoea and excitement. ^ Brief duration. 

Dull and apathetic. Psychiatric opinion, ‘low grade 
schizophrenic \ 

Hysterical convulsions. Gross unsystematized move- 
ments. Immediate cessation after firm treatment. 
No previous histoiy of fits. 

Mild confusion and slow cerebration. Transient. 

M.T. rings relapse shortly after completion of treat- 
ment during detention with mild bronchitis. Relapse 
treated with a treatment. On 5th day of mepacrine 
became excitable, completely disorientated, refrac- 
tory and partially collapsed after violent fit of 
coughing. Episode lasted about 30 minutes. Treated 
with sedatives. Recovery complete in 2 hours. 
Reliable stable patient with good record. 

Mental dulling, transient. 

Transient episode^of excitement. 

Refractory, uncooperative, deliberately spitting out 
medicines. Discarded from trial. Recoveiy on tube 
feeding. 

Apprehensive and excitable. Transient. 

Hysterical analgesia— 2 hours 5 duration. 

Hysterical convulsions. Tossing legs in air * alter- 
natively. Rapid recovery with firm treatment. Previ- 
ous histoiy 3 similar attacks. 

Excitable, unco-operative. Refusing drugs and fluids. 
Discarded from trial. Satisfactory recovery. 

Mental dulling, transient. 

Suddenly became very excited. Demanded rice which 
he ate avidly. Drank 2 pints of water in a few 
gulps, belched and fell asleep. No further symptoms. 


The following points relating totablTlWar* 
worthy of consideration : — 

\ m Thnteen cases in the NX.T. and. mixec 
senes showed abnormal mental symptom: 
whereas only four cases in the B.T. serie: 
showed any mental abnormality. In view o 
tne lact that cerebral malaria was common it 

-* a * tin3e , w ^en the trial was con 
ducted, it is reasonable to assume that a con 
siderable proportion of the mental abnorm 
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alities noted in the M.T. series were the direct 
result of malaria. This assumption is streng- 
thened by the fairly even distribution of men- 
tally abnormal cases among the five treatment 
groups. 

2. Mepacrine administration was continued 
in all cases after the onset of symptoms with- 
out further incident except in case 8 wh£n it 
was stopped after the episode recorded. 

3. The hysterical incidents recorded are not 
uncommon in the course of any moderately 
severe illness among certain of the races in- 
cluded in the trial. 

4. The clinician (J. M. R.) in charge of the 
cases is of the opinion that in only two of the 
cases recorded above, viz, 8 and 17, could the 
abnormal mental symptoms be reasonably 
attributed to the effect of 'mepacrine. 

Intercurrent illness . — Forty ease? suffered 
from intercurrent illness during the. trial and 


were discarded. The most common illness was 
bacillary dysentery. Fifty-two cases' developed 
mild intercurrent illness during treatment, but 
were not discarded from the treatment. 
Seventy-four cases developed intercurrent ill- 
ness during observation. 

Relapses . — As the treatments were of un- 
equal length, only those relapses are reported 
which occurred during the first seven days of 
treatment (the duration of treatments B, C 
and E was seven days) in order to secure a 
basis for comparison. During the period of a 
treatment not included in the foregoing tables 
five relapses occurred and three relapses 
occurred during the corresponding period of D 
treatment. Relapses during the first. 7 days of 
each treatment are recorded in table V, and 
relapses during one month after the comple- 
tion of treatment are recorded in table VI. The 
criterion of a parasitic relapse was the return 


Table V 


Relapses occurring during first seven days of each treatment 


Treatment 


A 



B 


j G 


D 


\ 

l 

) 

i - 

E 


P.S. 

} 

P. 

T 

■* 1 

P.S. I 

1 

p. ; 

* - j 

T, 

PS. 

1 ! 

1 p. ; 

T. 1 

PS. i 

1\ 

i 

i 

T. 

! 

I PS. : 

j | 

P. 

T. 


B.T, injections — 




1 



r 

| 1 



i 


i j 



Homologous . 

0 

o 

2 

' ft 

1 1 

l 

1 0 

0 

0 

1 o 

o : 

0 

; o * 

2 

2 

Heterologous . 
M.T. injections — 

0 

0 

ft 

■ 0 ! 

ft 

0 

; 0 : 

0 

l 

<L ! 

! o : 

0 

0 1 

0 

j 

, 0 

1 

0 

i 

0 

Homologous . 

l 

0 

l I 

i o ! 

0 i 

0 

1 ; 

0 

1 , 

0 

0 

! o ; 

3 1 

3 

0 

Heterologous . 

1 

1 

o 

! i 

0 

l 

1 

o ; 

1 

1 0 

1 J 

i 

! o | 

0 

Mixed infections 

0 

0 

0 

, <> : 

0 

0 

; 0 

0 

1 i. 

0 l 

t 0 • 

j 

0 

0 

i o , 
; i 

0 i 

0 

Grand total . 

2 

\ j 

3 

b 

*1 

i ; 

1 

1 

1 2 
l__ 

2 

1 

0 

2 

0 

\ 

i 

1 

i ■ i 
' o : 

j 

5 I 

i 

5 


Table VI 


Relapse s occurring during one month after completion of treatment 


Treatment 


A 

j 


B 

i 


c . 



D 


j 

E 



"■ — - * 




— — —1 





i 


j 




PS. 

p. •; 

1 

, T. 

t 

PS. 

p. : 

i 

T. 

PS. 

1 p. 1 

1 

T. j 

i p-s. 

P. 1 

T. 1 

J 

P.S. j 

1 

P. 


B.T. injections — \ 

i 


10 

0 


j 

1 

0 

0 

0 

t ! 

0 ! 
0 

6 1 
0 1 


i 

0 

,0 

j 

i ! 
0 

i ■; 

0 

0 

r 

i 4 
j o 

Homologous . . t 
Heterologous . . , 

9 i 
0 . 

i* 

0 

1 

0 

0 

0 

1 

0 

4 

o i 

M.T. infections — 
Homologous . . 
Heterologous . , i 

i 

6 

0 

; o 
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* This ease relapsed during the first seven days of treatment and is thus also included in table V 

P.S. = parasitemia with symptoms. 

P. =parasitrpmia without, symptoms. 

T.~ total. 
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of parasites in thick blood films after a clear 
period of forty-eight hours. 

These figures show considerable differences 
in the relapse rate during the period under 
observation of the five treatment groups. These 
differences were maintained throughout the trial. 
The high incidence of heterologous relapses 
in falciparum malaria is striking, which indi- 
cates that many cases recorded _ as falciparum 
malaria were harbouring latent vivax infections. 
The following arc the conclusions regarding 
relapses : 

(i) Few relapses occurred during the first 
seven days of treatment, and the difference in 
incidence in the different treatment groups is 
not regarded as significant. 

(it) The relapse rate of falciparum malaria 
during the observation period was persistently 
low. 

(Hi) The over-all relapse rate for vivax 
inalaria was considerable, and there was marked 
difference according to the treatment employed. 

(iv) There is a marked relationship between 
the relapse rate and the total dosage of mepa- 
crine employed. 

( v ) Treatment A (the standard treatment) 
is the least effective of the five treatments in 
preventing early relapse although it includes 
pamaquin. Any action of pamaquin in pre- 
venting relapses must be dependent upon the 
previous maintenance of a sustained effective 
therapeutic level of a schizonticidal drug in the 
blood for a reasonable period. Studies of blood 
mepacrine levels have shown that this is not 
achieved effectively in the early stages of the 
standard treatment. Among the three treat- 
ments employing mepacrine only, the relapse 
rate has shown an inverse relationship- to the 
dosage of mepacrine. The relapse rate in the 
D treatment group over the C treatment ap- 
pears to have been materially reduced by the 
administration of pamaquin. 

(vi) It is possible that the treatment employ- 
ing the heavier mepacrine dosage may have 
postponed relapse beyond the observation 
period. The follow-up period is too short to 
confirm or refute this possibility, but from a 
military point of view it is cogent to observe 
that the postponement of relapse is a desirable 
feature in a treatment which cannot claim to 
cure. 


Sundry observations 

Regarding the composition of groups under 
different treatments, the following remarks are 
made. As variations in racial immunity might 
be expected to effect the clinical response to 
malaria, steps were taken to see whether the 
distribution of different racial groups under 
the different treatments had been reasonably 
uniform. Similar steps were taken to see 
whetner the composition of the five different 
treatment, groups had been roughly the same 
tiom the point of view of possible acquired im- 
munity. Accurate estimations are difficult to 


obtain. The patients were classified into three 
Groups : those who never hacl any malaria, 
those who had never had malaria in Assam 
although they had malaria elsewhere, and 
those who had had malaria in Assam pre- 
viously, and the five different treatments were 
studied from this point of view. The five 
treatment groups were also studied with regard 
to the duration of symptoms before admission, 
and no major differences were found. Studies 
of body -weight in the five different groups also 
showed no major difference, as also studies of 
the parasite counts made in the different groups. 
All these observations tended to indicate s that 
the five treatment groups were comparable and 
that there was no factor operating in any one 
group which would influence the results of the 
clinical test. 

Studies were made of the crescent counts in 
the five treatment groups, the _ observa- 
tions numbering 6,000. The findings were 
as follows : No crescents were found during 
the observation period among cases receiving 
treatments A and D which include pamaquin. 
Among treatment groups B, C and E the num- 
ber of crescents detected during the observation 
period bore a close relation to the total dosage 
of mepacrine. This relationship was absent 
during the first week of treatment. 

Studies of blood counts and luemoglobin esti- 
mations in cases of P. vivax and P. falciparum, 
malaria under the five different treatments- were 
made, and the following conclusions were arrived 
at: — 

1. There is no significant difference between 
the five treatment groups in the rate or degree 
of blood destruction and regeneration. 

2. The initial erythrocyte level in the vivax 
series is considerably below that of the falcipa- 
rum series, whereas the difference in the 1 Hemo- 
globin levels is slight. 

3. The most important hamaatological find- 
ing from the operational point of view is the 
establishment of the fact that irrespective of 
the treatment used, approximately ten and 
thirty days were required to restore the erythro- 
cyte count in the vivax series to the original 
level and to five million red cells respectively. 
In the falciparum series the corresponding 
periods were twenty-five and forty days. It is 
possible of course that the rates of regeneration 
might have been accelerated to some extent bv 
iron therapy. 

Leucocyte counts in vivax and falciparum 
malaria under different treatments were also 
studied, A moderate rise in the leucocyte count 
at the end of treatment was demonstrated in all 
treatment groups, and the rise in the vivax 
series exceeded that in the falciparum series 
Differential leucocyte counts in 500 patients on 
treatments A and B were studied, and no signi- 
ficant difference between these two groups was 
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fication thereof, and that pamaquin be omitted 
from . the treatment. 

Summary 

A short account has been given of certain 
problems in malaria therapy which have 
affected the army campaigning on the eastern 
frontier of India during the years 1942-44 and 
of the measures which have been taken to deal 


with them under the segis of the Malaiia Re- 
search Committee, G.H.Q., India. 
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A NATIONAL HEALTH SERVICE FOR CEYLON 

Da, W, G. Wickramasinghe in an article in the 
Journal of the Ceylon Branch of the British Medical 
Association (April 1945) outlines a. National Health 
Service for Ceylon on the model of the National Ser- 
vice contemplated in the English White Paper. The 
article points out that no scheme of 4 agricultural or 
industrial development can prosper which ignores the 
care of the healthy and the treatment ^ of the sick 
among those engaged in these undertakings and that 
the modem tendency as seen in the United States, 
England, and in Soviet Russia is to offer a service 
that is available to all. It is stated that the present 
Ceylon Health Service, whatever its faults, offers to 
the great majority of the citizens free indoor treatment 
in the government medical institutions and to the 
remainder, however, large their income, the same 
privilege at an expenditure not exceeding 50 cents a 
day. In the outpatient treatment, all persons who 
get less than Rs. 50 p.m. are entitled to free treat- 
ment and no person need pay more than Rs. 2 for 
medical examination as well as for medicines an ideal 
which many countries are striving for. After mention- 
ing the resemblances and differences between the 
Ceylon Health Sendee and the contemplated National 
Service in England, Dr. Wickramasinghe discusses the 
improvements necessary at the centre and at the peri- 
phery, the availability of medical practitioners, 
apothecaries sendee, junior medical sendee, consultant 
service, hospital facilities, co-ordinating emergency 
requirements and future needs, rural hospitals, rehabili- 
tation _ sendee, nurses including male nurses, medical 
education and post-graduate study, etc. 


in some cases the diagnosis given, were subjected to 
criticism. 


THE INDIAN JOURNAL OF SURGERY 

The June number opens with an article on urinary 
calculi in which L. B. Joslii discusses their incidence 
and mtiology. T. H. Somervell gives many practical 
points in the treatment of malunited fractures and 
dislocations. K. S. Nigam and J. K Sircar describe 
what they call the cholesterol-tolerance test and its 
importance in the diagnosis of chronic cholecystitis. 
P. Rama Rau gives an encouraging account of the 
results of radiation treatment in cancer of the cervix, 
S. P. Srivastava recommends rectosigmoidectomy as the 
treatment of choice in irreducible complete prolapse of 
the rectum. In the last article C. R. Krishnaswami 
describes an operation on a patient with chondroma 
of the scapula. 


TUBERCULOSIS IN LUCKNOW 

Under the auspices of the United Provinces Tuber- 
culosis Association, a survey was conducted in the city 
of Lucknow by A. J. Faridi and K. N. Shukla to find 
out the extent of infection among the apparently 
healthy population. They did Mantoux test on a 
little over 5,000 individuals — men, women and children 
taken at random, mostly from the Hindus and 
Moslems, and found that 71.9 per cent of them reacted 
to tuberculosis up to a dilution of I : 100. The inten- 
sity of reaction was marked in 6 to 10 and 11 to 15 
years age groups. The rate of infection was a little 
higher among the Moslems. 


MONTHLY CLINICAL MEETING OF ' THE 
CALCUTTA SCHOOL OF TROPICAL MEDICINE 

The second monthly clinical meeting at the Calcutta 
School of Tropical Medicine was held at 4-30 p.m. on 
Wednesday, the 7th November. 1945. Dr. Ukil showed 
the skiagram taken after lipiodol administration in the 
case of bronchiectasis shown at the last meeting, and 
discussed the matter further. Dr. Sankaran outlined 
the clinical manifestations of vitamin-A deficiency and 
demonstrated liis apparatus for testing dark adaptation. 
Colonel Murray demonstrated a case of ancemia in 
pregnancy, and in the discussion expressed the opinion 
that there was no clinical entity ' amemia of pregnancy \ 
Dr. L. M. Ghosh demonstrated a marked case "of solar 
dermatitis. Dr. J. R. Chatterji presented a case of 
polycythamua vera in a child. Colonel Greval showed 
a case of ‘glossitis areata exfoliata’ of unknown 
♦etiology. Dr, R. 2v. Chaudhuri showed a case of 
pellagra associated with thyroid deficiency which 
responding to treatment with either or both of thyroid 
extract and nicotinic acid. Dr. Lowe made a brief 
statement regarding three cases of typhus recently seen 
l)isea'es anS “ the Carm,el) ael Hospital for Tropical 

tin all the case.'' there was considerable discussion, in. 
which many took part, and the views expressed, and 


PRODUCTION OF CINCHONA IN INDIA. LARGE 
EXTENSION OF ACREAGE DURING 1944-45 


There was a large extension of acreage under 
cinchona during the year 1944-45, states the Report of 
the Principal Quinine Officer, Government of India, on 
cinchona and quinine for that year. The Government 
oi Madras worked to a programme of 1,000 acres and 
the Government of Bengal 400 acres. Most of these 
areas were close planted with a view to obtaining an 
early crop. b 

., 10 . 1 / 19 lb - quinine sulphate and 62,355 lb. of cinchona 
tebnfuge were added, mainly due to production by 

^i2° Vei ?^^ t c S Ao 0l l u Bens - al . aud Mad ras, to the total 
I 2 ?#? 3 lb - QUJnine sulphate and 43,169 lb. 
ot cinchona febrifuge were issued during the year, the 
balance of stock on 31st March, 1945, being 205,454 Jb 
qumme sulphate and 103,352 Jb. cinchona febrifuge. 

ihere was also a certain revival of interest in 
cinchona amongst the planters. One tea estate 
Assam has grown cinchona in the plains and this if 
successful, may have far-reaching possibilities ' Tn 
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at the general sessions of the Conference. Each section 
will open with an address by its Chairman who will 
give his opening address. Papers will then_ be read, 
discussion will follow and the Sectional Chairmen will 
wind up their respective sections. The President of 
the Congress will deliver his Presidential Address at 
the inauguration meeting and will wind up the whole 
session with his concluding remarks. This Congress is 
held under the auspices of the Indian Radiological 
Association. . 

There will also be a Scientific Exhibition which will 
include interesting radiographs with case notes and 
surgical or post-mortem findings thereon and will be 
exhibited on viewing boxes. Therapy charts, follow-up 
results, and radiographs of normal and abnormal post- 
mortem specimens will also be exhibited. 

Those who are interested in attending this Conference 
are kindly requested to get in touch with the General 
Secretary, Dr. P. Rama Rao, 155-157, Poonamallee 
High Road, Kilpauk, Madras. 


FACULTY OF TROPICAL MEDICINE AND 
HYGIENE, BENGAL 

The following students are declared to have passed 
the L.T.M. Examination, session 1945. 

Passed 

(Arranged in alphabetical order) 

1. Dr. Bhagwan Swarup, l.cjp.&s. (Bomb.), Sub- 

Assistant Surgeon, Victoria Hospital, Ajmer. 

2. Dr. Govind Trimbak Bhat, l.c.p. &s. (Bomb.), 

Private Practitioner. 

3. Dr. Sachindra Lai Chakraborty, L.M.F. (Assam), 

Private Practitioner. 

4. Dr. Madan Mohan Das, l.m.f. (Bengal), Assistant 

Clinical Pathologist, Chittaranjan Hospital, 
Calcutta. 

5. Dr. Bhaskar Vithairao Deshmukh, l.mj, 

(Bengal), Private Practitioner. 

6. Dr. Chandrashekhar Damodar Deshpande, l.m.f. 

(Bengal), Private Practitioner. 

7. Dr. Rama Shanker Dube, l.m.p. (C. P.), Private 

Practitioner. 

8. Dr, Mohan Lai Gupta, l.mj. (C. P.), House 

Surgeon, King Edward Hospital, Indore. 

9. Dr. Rama Nand Jain, l.s.m.f. (Punjab), Health 

Officer, Municipal Committee, Sangrur, Jind 
State. . 

10. Dr. Niroj Mohon Lahiri, (Bengal), Private 

Practitioner. 

11. Dr. Lalchand Gopaldas Marda, l.c.p. &s. 

(Bomb.), Private Practitioner. 

12. Dr. Sailendra Nath Mifcra, l.m.f. (Bengal), 

Private Practitioner. 

13. Dr. Mohammed Akhtar Khan, m.b., bj 3 . 

(Punjab), Private Practitioner. 

14. Dr. Gajanan Balkrishna Mudafale, l.m.p. (C. P ) 

Assistant Medical Officer, Amraoti, C. P, ’ 

15. Dr. Janamejay Mukerji, l.mj. (Bengal), Private 

Practitioner. 

16. Dr. Sudhir Kumar Pal, l.m.p. (Bengal), Assistant 

Medical Officer, Dalmore Tea Estate, Dooars. 

17. Dr. Ramendra Kishore Sarnia Biswas, l.mp 

(Bengal), Assistant Medical Officer, Gouripur 
Charitable Dispensary, Mymensingh. 

IS. Dr. Bjrendra Mohan Sinha, lmj. (Bihar) 
Medical Officer In-charge, Jamira Dispensary, 
Shahabad. 


PALUDRINE (M 4SS8) IN MALARIA 

M R 4R« T ^,r?n f .?>f erime i nt L ^ PaludriQe (known 
ivi 4SSS durmg the war) have been reported. 

Ine efficacy of the drug for human beings had be 
proved on 200 Australian soldiers who volunteered 


patients at a medical research unit at Cairns, Northern 
Queensland. Brigadier N. Hamilton Fairley was in 
charge of experiments, assisted by a large team or 
research workers, including physicians, pathologists, and 

entomologists. - , 

The first important result obtained at Cairns has 
been to show that in malignant malaria paludrine 
destroys parasites inoculated by the infected mosquito 
at an early stage of their development. # 

In consequence, the parasites never gain access to 
blood circulation. If three tablets (each 1/10 gm. oi 
11 grains) of paludrine be swallowed three hours befoie 
the volunteer is bitten by as many as ten heavily 
infected anopheline mosquitoes, . malignant tertian 
malaria does not occur. Paludrine is thus a true causal 
prophylactic and is far more effective than either 
quinine or atebrine under identical circumstances. 

Volunteers in the Cairns test were subjected to 
repeated malaria infections, and to long marches in 
hilly countiy and to extremes of climate. _ Despite 
these and other stresses, they remained amazingly fit, 
although under tests they were bitten by as many as 
200 infected mosquitoes. 

If volunteers taking one tablet of paludrine daily be 
bitten by mosquitoes infected with benign tertian 
malaria, they fail to develop any symptoms of malaria, 
or show any malaria parasites in the blood while 
paludrine is being taken. One tablet has proved suffi- 
cient to end an attack and bring temperature' to normal 
in both malignant tertian and benign tertian infections. 
Nothing like this can be achieved by either > quinine 
or atebrine. However, it is pointed out that. it is too 
early yet to assess the ultimate cure rate in benign 
.tertian malaria. 

Results at Cairns suggest that the mere taking of 
one or two tablets each week-end would give complete 
freedom from attacks. 

(Abstracted from Release No. P/255 of the Public 
Relations Officer, Australian High Commissioner's Office, 
Delhi.) 


FOOD YEAST 

A survey of the nutritive value of food yeast by 
the Accessory Food Factors Committee of the Medical 
Research Council* has shown results which are 
summarized below : 

1. Food yeast contains proteins, in amount equal 
to about half its diy weight, which, when included in 
a diet of which the protein is otherwise derived mainly 
from cereals, possess a high nutritive value, approach- 
ing that possessed by milk proteins. 

2. Like other types of yeast, food yeast is one of 
the richest known sources of B vitamins, including 
vitamin B„ riboflavin and nicotinic acid; in this 
respect it is rivalled only by liver, the values being 
calculated on a dry weight basis. 

3. Dried food yeast has been found to be an accept- 

able and generally palatable food for human subjects 
both children and adults. Taken in small amounts' 
* oz * i £.) daily, it provides a valuable, 

addition to the . B vitamins contained in an ordinary 

trial with children, consumption of 8 g. 
of dried mod yeast daily in a biscuit distributed on 
5 days weekly was associated . with an improved rate 
of increase m weight. A daily dose of 3i g. was given 
V? . benefit to a group of children suffering from 
gmgmtis. b u 

s * atfexE 

of Site VAc?. ay be ““ " lth0Ut ™ k 

r,f 5 R * n .J^seria, ! subjects with symptoms of deficiency 
o Bj vitamins have shown striking improvement or 
cures, after 5 to 7 weeks’ treatment with 4 to 7 e 
of food yeast daily. w * g - 

* M.R.C. War Memorandum No. 16. Food Yeast • 
A survey of its nutritive value. London H M 
Stationery Office, 1 945. 3d. net. ' M ‘ 
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DISPOSAL OF NIGHT-SOIL AND 

RUBBISH BY COMPOST SYSTEM 

By B. L. CHOPRA, l.b.c.p., l.k.c.s., l.u.fj.s. (Bdin.), 
D.P.H., d.t.m. (Eng.), l.m. (Dub.) 

Divisional Medical Officer, N. IF. R., Ferozepore 
The preparation of compost manure from 
farm and. habitation wastes is an age-old practice 
with the Chinese, but the real systematization of 
the process started with the work of Russel and 
Hutchinson who evolved the ADCO process for 
the preparation of compost manure from farm 
wastes at Rothamsted in 1917. Composting of 
refuse and night-soil was first started in India 
by Fowler by the so-called activated com- 
post process or by the Mysore method in 1930, 
and by Jackson by the Indore process in 1932. 
In the process recommended by the latter, 
compost preparation is done on special plat- 
forms, but the system has not become popular 
due apparently to the fly and smell nuisance. 
In parts of Bengal the composting of night- 
soil and rubbish with dried water hyacinth on 
that large quantity of manure rich in organic 


and nitrogenous matter should be made avail- 
able. Dr. M, R. Madhok conducted a class 
of sanitary inspectors at Ludhiana in July 
1944. Due to the rights of night-soil contractors 
at Ludhiana, it was not possible to get material 
for experimental compost pits at that station. 
We, however, asked the railway- night-soil con- 
tractors to provide the material for Dr. M. R. 
Madhok's demonstrations for teaching his class; 
the contractors agreed and pits 14 feet long, 7 
feet wide and 3 feet deep were dug. Each pit 
was filled with the following 3 layers : 9 inches 
of rubbish from dust bins and 3 inches of night- 
soil emulsion, and then again 9 inches of rub- 
bish and 3 inches of night-soil and then finally 
a 3rd layer similar to the above two. 

The top layer was 9 inches dry refuse. The 
pit was then covered with a layer of more than 
2 inches of dry earth and a bund made all 
around to divert any rain water. Night-soil 
and rubbish were allowed to stay in the pit for 
four months. A sample of the manure was 
then sent for analysis which yielded the follow- 
ing results : — 


Anaiysis of the por- 
tion FREE FROM STONES 

Additional Stone and gravel and graved (oven dry 
Moisture moisture to oven on oven dry basis) 

(per cent) dry basis compost sample L . 

(per cent) (per cent) 

Loss on j Nitrogen . 

I ignition ! 

i i 


31.0 I 4.63 | 8.10 j 16.11 0.70 

_ J_ _ _J J 

concrete platforms, however, has been very Dr. M. R. Madhok however thought that 
successful. actual figures for nitrogen should be much 

My attention was first drawn to the higher because the sample sent for analysis was 

Bangalore method of compost preparation by by mistake sieved through a fine mesh sieve 

Dr. M. R. Madhok, Provincial Biochemist and therefore much of the organic matter was 
(Compost), Punjab. For the purposes of the left out. Another sample was then sent and 

‘ grow more food campaign it was essential the results of analysis are as follows : 


1 


Moisture 
(per cent) 


Analysis of the por- 
tion FREE FRONL STONES 


Additional I Stone and gravel and craved (oven dry 

- . . ! i nkClIQl 


nature’ to oven] on oven dry 
dry basis ; compost sample 
(per cent) \ (per cent) 


Loss on 
ignition 


Nitrogen , 
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For EFFICIENT LIVER THERAPY 

ORAL AND PARENTERAL 

¥ A If RITflN A palatable and highly potent liver preparation tor oral use 
J AlvXml 1 v/li Jn macrocytic anaemias. Each ounce contains equivalent of 
12 oz. of fresh liver substance and additional amounts of Vitamin Bj (400 I. U.) 
and Nicotinic Acid (0*6 grains). Specially useful in Pregnancy anaemia and 
Tropical Nutritional anaemia. Also, an excellent General Tonic. 

HFPAPIMA A * Liver cum Iron 1 Tonic of well-balanced composition*. 
IlJE** xW/IrrlA Helps hemoglobin regeneration and erythrogenesis. For- 
mula includes accessory hemopoietic factors, e.g., Vitamin B 1( Nicotinic Acid; 
Copper and Manganese. Specialty useful in convalescence after Malaria, 
Kala-azar, Influenza and other debilitating diseases. 

‘JEXIN’ brand j\ concentrated liver extract for parenteral use. 

I IVFR FYTR APT Each 2 cx - am P oule contains equivalent of 1,000 
Lil V LIv uA 1 Ivrlv 1 gms. of fresh liver. A perfectly dependable 

preparation for rapid haemopoiesis in pernicious and other forms of macro- 
cytic anaemia. Causes immediate and satisfactory reticulocyte response. 

Literature on request 


BENGAL CHEMICAL : CALCUTTA : BOMBAY 



i r; hM. '* 



rrik‘ pcrlJCL iinish and 

X even iiunrc!j!Kiti(>:i of the 

®l 

* Gypsona * Blaster of Paris 

:■ 

Bandage ensure a light cast of 

.J 

great strength. To facilitate the 


making of large cast*, • Gypsona ’ 


is a ho supplied in widths of 


i S", 24' and 36’. 


GYPSONA 

1 1 AoJ;. I'mi.St 


PLASTEB or t'.uas 

fr };1 

bandages , 

AM 

' ' Agent : 


Ralph Paxton', -io, Lall Bazar, Calcutta 


AS SUPPLIED .TO THE GOVT. OF INDIA 

f : 'iC 1 

- Made in -England by... 


T.J. Smith & Nephew Ltd., Hull 
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Not Merely a Series of Dried Milks 

Allenburys Foods form a graduated series of which each member is designed 
for a different period in the rapid development of the baby’s digestive 
powers from birth until he can deal with solid food. 

Allenburys Humanized Milk Foods Nos. I and 2 contain approximately 
the proportions of casein, albumen, fat and milk sugar present in human 
milk. They contain no starch. 

Allenburys Malted Food No. 3, when prepared (with milk) for use, is a 
partly digested cereal food. 


MILK FOOD No. 1 

B.rth to 3 months 


MILK FOOD No. 2 

3 to 6 months 


MALTED FOOD No. 3 

6 months onwards 


Ajlcnburvs Foods arc not available at present but every effort 
will be made to resume full supplies when conditions permit. 


y' i/i 


tJl 


M/ MM 




FOODS FOR INFANTS 


ALLEN & HANBURYS LTD -CLIVE BUILDINGS 'CALCUTTA 

■ *' ( INCORPORATeb IN ENGLAND) 


PHEMITONE-BOOTS 

ANTI-EPILEPTIC 

Phemitone is a barbituric acid derivative related to pheno- 
barbitoneforthe treatment of all forms of epilepsy. Phemitone 
is non-toxic in therapeutic doses and is most effective in 
severe cases of epilepsy. It reduces the frequency of major- 
seizures and, as it has a lower hypnotic action than pheno- 
barbitone, the patient’s mental condition is usually improved. 
The average dose is 3 gr. twice or thrice daily. 

Supplied in tablets of gr. (0.03 gm.) and gr. 3 (0.2 gm.) 
Botdes of 25 and 100 tablets 


For particulars 



please apply to 


BOOTS PURE DRUG COMPANY LIMITED 

p.O. Box 2070 P.O. Box 680 P.O. Box 138 


CALCUTTA 


BOMBAY 


BR. COCHIN 


Manufactured by 

BOOTS PURE DRUG CO. LTD NOTTINGHAM ENGLAND 
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The advantage of this system over old trench- 
ing of night-soil is that it yields much more 
manure, rich in organic matter and nitrogenous 
contents,- and the night-soil and refuse are satis- 
factorily disposed of without any nuisance. The 
same pits become available after four months 
when manure is taken out for- sale or use in 
cultivation plots. The only disadvantage that 
has come to my notice is that whilst filling the 
pit with alternate layers of night-soil and 
refuse, wind carries the smell to places nearby 
if on the windward side. Once the pit is closed 
no nuisance is ever complained of. 

This compost system has now been introduced 
by me in the railway -colonies at all big stations 
in the Ferozepore division like Ferozepore, Pak- 
pattan, Kasur and Bahawalnagar. Work is being 
carried on without any nuisance. Even during 


the monsoon months this system has worked 
most satisfactorily, and we are this month sell- 
ing by auction the following quantity of com- 
post manure : — 

_ 1 . Ferozepore 10,198 cubit feet. 

2. Bahawalnagar 5,966 cubit feet-. 

3. Kasur 7,976 cubit feet. 

This system is well worth a trial where a 
simple and inexpensive system is to be tried. 
On the B. B. & C. I. Railway in the Bombay 
area, which - is damp, composting of night-soil 
on concrete platforms is in vogue, and is re- 
ported to work very well. 

My thanks are due to Dr. C. D. Newman, Chief 
Medical and Health Officer, and to Divisional Super- 
intendent, Ferozepore, for the great encouragement and 
support I am deriving from both for conducting these 
experiments. , 
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Streptomycin for Typhoid 

By H. A. REIMANN 
W. F. ELIAS 
* • and 

A. H. PRICE 

(Abstracted from the Journal of the American Medical 
Association , Yol. CXXYIII, 19th May, 1945, p. 175) 

Streptomycin, a non-toxic antibiotic substance derived 
from Actinomyces griseus, when injected intravenously 
or intramuscularly > in doses of from 1 million to 
4 million units daily appears in the blood and urine 
in patients with typhoid in amounts theoretically suffi- 
cient to kill E . typhosa, Small quantities are- excreted 
in the faces. When given orally, only traces appear 
in the blood and urine, and most of it is excreted 
•unchanged in the faces in quantities excessive to sup- 
press E. typhosa , and E. coli. Both parenteral and 
oral therapy seem to be desirable in treating typhoid, 
the one to control systemic and urinary tract infection, 
the other to sterilise the faces, to prevent reinfection 
and to avoid the carrier state. There is evidence that 
different strains of E. typhosa vary in their resistance 
to streptomycin, but there is no evidence here of the 
development - of increased resistance to streptomycin 
during exposure to it in the body. 

Of 5 patients treated parenterally with streptomycin, 
recovery took place in 3 during treatment. 


Mass Sulphadiazine Prophylaxis of Respira- 
tory Diseases in the U\ S. Navy 

By A. F. COBURN 

(Abstracted from the Bulletin of the New York 

Academy of Medicine, Vol. XXI, June 1945, p. 281) 

Sulphadiazine prophylaxis has been administered to 
approximately 600,000 Naval personnel and approxi- 
mately 300,000 similar personnel have been observed as 
controls. 

The institution of this measure was followed by a 
marked reduction in the morbidity rates for respiratory 
diseases. • • ' 

.The incidence of respiratory symptoms observed at 
sick call was significantly lowered. 

Hospital admissions for respiratory* diseases were 
reduced from rates varying between 5. and IS per 1000 
-per month to less than 1 per 1,000 per month, * ] . 


Meningococcal infections were eliminated. 

The incidence of pneumococcal pneumonia was signi- 
ficantly lowered at most Naval stations. 

Morbidity rates for respiratory diseases caused by 
filtrable viruses were unaffected. 

The most effective dosage tested was 1.0 gramme 
daity. 

The administration of 0.5 gramme of sulphadiazine 
daily was also found effective and was followed by 
fewer untoward reactions. 

Mild, untoward drug reactions^ were observed in 
about 0.5 per cent. Severe reactions occurred in 
0.01 per cent of men taking 1.0 gramme of sulpha- 
diazine daily. 

Sensitization of Naval personnel to sulphonaniides 
and the development of sulphadiazine-fast respiratory 
pathogens did not occur. 


Pneumonic Plague 

By E. J. MUNTBR 

(Abstracted from the Journal of the American . Medical 
Association, Vol. CXXVIII, 26th May, 1945, p. 281) 

A c.'SE of primary pneumonic plague was contracted 
accidents ly during laboratory research. The nature 
°;, khe illness was recognized within twenty-six hours 
after its acute onset, and therapy with sulphadiazine 
was instituted at once. The patient had received a 
large amount of plague vaccine a year previous to the 
illness.. He was placed in an oxygen tent promptly on 
admission to the hospital as a therapeutic and as a 
quarantine procedure, and other strict quarantine 

occnr Ce ThI ere f ? a T led out * Secondary case3 did not 
occur. I he patient recovered. 


with Penicillin in Beeswax-Peanut Oil 

By Captain M. J. ROMANSKY, et al. 

A ssJciaf on, °voi cxxvm, 
rhia?n NE m ; 

.calcium penicillin in beeswax-peanut oil , There we! 
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no failures among 75 patients receiving, a single injec- 
tion of 150,000 units. Ninety-three of the 100 patients 
who received a single injection of 100,000 units were 
cured. The remaining 7 who received 100,000 units 
were failures and responded to a second single injection 
of 150,000 units of penicillin in beeswax-peanut oil. 

2. A single injection of 100,000 to 150,000 units of 
calcium t penicillin in beeswax-peanut oil will produce 
and maintain assayable levels of penicillin in the blood 
for seven-and-a-half to ten hours, with excretion of 
penicillin continuing in the urine for twenty-four to 
thirty-two hours, 

3, The penicillin in beeswax-peanut oil mixture has 
produced no abnormal reactions locally or consti- 
tutionally. 


yellow colour of the skin showed an average eosfno- 
"philia of 72 per cent. Thirty-three men who had not 
taken atabrine and were clinically free from malaria 
showed an average eosinophilic count of 3 per cent. 

It seems probable that atabrine in sufficient amount 
to produce a yellow colour of the skin will stimulate 
an eosinophilic hyperplasia of the bone marrow and 
a moderate eosmophilia in the peripheral blood. 


Meniere's Syndrome 

(From the British Medical Journal , ii 14th July. 1945, 
p. 52} 


Nutritional Macrocytic Anaemia and the 
Animal Protein of Diet 

By G. P. TAYLOR 
and 

P. N. CHUTTANI 

(Abstracted from the British Medical Journal, i, 

9th June, 1945, p. 800) 

A fvil r blood investigation of 50 consecutive cases of 
ancemia in Indian men in an extreme desert climate, 
where there was a low sickness rate (about 1.5 per 1,000 
per day), showed that the admission rate to hospital 
for anmmia per 1,000 of population among vegetarians 
was 22 times greater than among meat-eaters. The 
incidence of severe anaemia was very much greater in 
vegetarians thgn in meat-eaters in this series. 

The anmmia differed in type and severity in the 
two groups, being mainly macrocytic in the vegetarians 
(nutritional or tropical macrocytic anaemia) and hypo- 
chromic and either normocytic or sightly microcytic in 
the meat-eating group. No case of nutritional macro- 
cytic amemia was seen in a meat-eater, 

In all cases except one, a complicating factor was 
found, hookworm and malaria being most frequent. 

The difference in the habits of the two groups, which 
were otherwise alike, was that social customs prevented 
the vegetarian group from eating the weekly ration 
of 20 oz. of fresh mutton, in the meat-eaters 7 ration. 
The absence of this meat appeared to be the cause oi 
macrocytosis and severity and 4 frequency ^ of aucemia in 
the vegetarian group. The rations contained oyer 3,000 
calories and over 80 g. of vegetable protein. Riboflavin 
and vitamin A were known to be low. 

It will be of interest to compare these results with 
findings’ when the stress of severe frequent malarial 
infection and dysentery is great. 

One case showed that a severe macrocytic anaemia 
may develop within three months if milk, fresh fruit 
and vegetables are much reduced in a vecetarian diet. 
Another case in which severe macrocytic antemia 
developed during a prolonged fever (undulant fever) 
showed the need of liver and iron in the diet in cases 
of chronic illness. 

Summary 

The .incidence, type, and severity of amemia in an 
Indian adult male population of about 18,000 were 
shown to depend on the meat content of the diet. 
Nutritional macrocytic ancomia occurred only in 
vegetarians in a series of 50 cases. 


Eosmophilia Caused by Atabrine 


By H. K. RUSSELL 

(Abstracted from the United States Naval Medical 
Bulletin , Vol. XLIV, March 1945, p. 574) 


One hundred and twenty patients on atabrine 
therapy for malaria showed an average eosinophilic 
count of 8.4 per cent. Fifty men on suppressive treat- 
ment with atabrine sufficient to produce a ffistmefcly 


The clinical diagnosis of M4ni£re's syndrome is nearly 
always easy, but the pathological basis of the lesion ov 
stimulus which brings on these attacks is still unknown. 
A number of temporal bones have now been examined, 
and in some gross dilatation of the membranous 
* labyrinth has been demonstrated; nevertheless we do 
not know the # mechanism by which the labyrinthine 
storm i 9 raised, and # consequently treatment i 3 
empirical,, such as destruction of the labyrinth or section 
of the eighth nerve. Shelden and Horton based a 
method of treatment on the idea that alteration in the 
permeability of the capillary walls with local oedema 
is the probable ictiological factor, without specifying 
whether the oedema, is likely to be intracellular or 
extracellular, and histamine was suggested as an agent 
which would perhaps affect capillary permeability. In 
1940 and 1941 they reported spectacular relief in certain 
cases by the intravenous injection of histamine. Now 
Lillie, Horton and Thomeli present a review of 25 cases 
treated by injection of histamine but studied from a 
slightly different aspect. Of these patients 18 were men 
and 7 women, and their age9 ranged from 27 to 65 
years, with an average of 40. The treatment consisted 
in the intravenous injection of 2.75 mg, *of histamine 
diphosphate (the equivalent of 1 mg. of histamine 
base) in 250 c.cm. of either normal saline or 5 per cent 
solution of dextrose or 0.8 per cent solution of potas- 
sium chloride, at the rate of 20 to 60 drops a minute. 
The administration was repeated daily for three to six 
days. Subcutaneous injections were also given consist- 
ing of a 1 to 10,000 solution of histamine base, the 
dosage rising gradually by 0.05 c.cm. from 02 c.cm. to 
1.0 c.cm. Audiometric studies of this series of cases 
showed that in 12 of the 25 the hearing was improved 
by the treatment, and in 6 of these the improvement 
was very noticeable. In 4 of these 6 the potassium 
chloride solution was used. Tinnitus was present in all 
but one case. In 10 there was no change, but in 2 cases 
the tinnitus disappeared, and it was much improved in 
8. Vertigo was the symptom which showed the best 
response, for it disappeared completely in 19 cases, and 
in only 2 was there no change. # These observers were 
not able to confirm the suggestion made by Atkinson 
that such cases could be t divided by - infcraderma) 
testing into those sensitive to histamine. By 
such a selection of cases those insensitive to histamine 
could be treated in some other way, and , Atkinson 
proposed the administration of nicotinic .ayid for its 
vasodilator effect, not for its action as a vitamin. 
Regarding tinnitus as a form of paraesthesia, Atkinson 
has claimed that all vasodilators bring transient relief— 
-an effect which can be produced by blocking the stellate 
ganglion or injecting drugs with vasodilator action. 
Using nicotinic acid as the vasodilator, he. claims a 
high percentage of good effects in all forms of deafness 
accompanied by tinnitus. 1 . * 

From all this it appears that the control of the 
labyrinthine circulation may prove to be. the factor 
in the successful treatment of M^ni^re's syndrome, 
but it is probably the circulation of the endolymph, 
rather than the vascular circulation, which needs to be 
controlled. However, very little is knowii about the 
endolymph, though by analogy it is probably secreted 
by the capillaries in the stria vascularis m the cochlea 
in the same way as the cerebro-spinal fluid is secreted 
I by the choroid plexus. The endolymph is probably 
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secreted also from capillaries in the saccule and 
utricle and in the semicircular canals, but nothing is 
certain about this. It remains^ also to determine how 
the effect can be maintained in persons who respond 
favourably to histamine, and tlm continuation of main- 
tenance doses by subcutaneous injections is suggested. 
This line of management is^ supported by the success 
which sometimes attends simple restriction of salt 
intake, the sodium ion being considered the morbid 
factor. Large doses of ammonium chloride are used 
to replace the salt — 45 grains in capsules three times 
a day with meals. The success^ attending the small 
number of cases in which the histamine was given in 
a solution of potassium chloride is perhaps significant. 
There will, however, remain a proportion of cases in 
which the function of the labyrinth is so disordered 
that the symptoms will yield only to destruction of 
the labyrinth or section of the eighth nerve ; Lillie, 
Horton and Thornell give ^ an excellent bibliography 
of the whole subject, of which the above commentary 
displays only one facet- 


Fractionation of Blood Proteins 

(Abstracted from the International Medical Digest, 
Vol. XLVI, March 1945, p. 184) 

Studies on the fractionation of ^ blood had been 
started in the Department of Physical Chemistiy at 
Harvard Medical School by grants from the University 
and the Rockefeller Foundation, and when the need 
for these by-products increased so rapidly, because of 
the war, the National Research Council and other 
agencies furnished the means of hastening this work 
to a conclusion. What has been accomplished has been 
described fully in previous articles. In brief, this 
extraordinarily co-ordinated investigation has already 
yielded normal human serum albumin for use in shock 
and burns; isohannagglutinins J or use in blood group- 
ing; thrombin used with fibrinogen for the formation 
of clots in certain surgical conditions including skin 
grafting; fibrin and fibrinogen tubes and plastics which 
may prove useful in surgeiy; fibrin films used as a 
covering for bums and as an artificial dura in brain 
surgery, and the immune serum globulins , the fractions 
responsible for the effectiveness of pooled serum or 
convalescent serum in modifying or preventing con- 
tagious diseases. * - 


The third patient developed the condition after two 
months* treatment with thiouracil for hyperthyroidism. 
Only pyridoxine was used in the treatment; the original 
leucocyte count was 4,300 per cm. with 6 per cent of 
granulocytes; in two days the leucocytes were 5,400 
with 30 per cent of granulocytes, the percentage of 
granulocytes continued to increase during the next 
week but no leucocytosis developed. 

In all three cases the temperature fell to normal 
limits and the symptoms disappeared within 48 hours. 

[If these results are confirmed, they represent an 
important contribution both to the therapy of a most 
worrying condition and to the elucidation of the 
physiology of the bone marrow.] 


The Treatment of Subacute Bacterial 
Endocarditis 

(Abstracted from the New York State Journal ol 
Medicine, Vol. XLV, 1st July, 1945, p. 1452) 

SuaicuTE bacterial endocarditis was found almost 
uniformly fatal until a few years ago. With the use 
of the sulfa drugs, disappearance of the bacteremia 
became a fairly common experience and occasional 
patients (4 to 6 per cent) were completely cured. The 
early experiences with penicillin were quite dis- 
couraging. The use of massive doses of penicillin has 
brought this disease under control. Some regard 
heparin as an important adjuvant and recommend its 
subcutaneous injection in a special menstruum which 
retards absorption. The causative organisms of this 
disease vary widely in their susceptibility to penicillin, 
and for the more resistant cases para-aminohippuric 
acid given together with penicillin offers some premise 
of providing more effective penicillin blood levels. 
Some prefer the intravenous route. Others have ob- 
tained satisfactory results by the intramuscular route. 
There still remains much to be done in order to 
establish the most effective dosage and method of 
administering, but the fact seems fairly clear that 4 out 
of every 5 patients with subacute bacterial endocarditis 
may now. look forward to a cure. 


Fatal Cardiac Tamponade Following* 
Sternal Puncture 


Effect of Vitamin Be (Pyridoxine) in the 
Treatment of Leucopaenia and Granulocyto- 
penia of Toxic Origin in Humans : 
Preliminary Report 

By hi. M. CANTOR 
and - - 
J. W. SCOTT 

(From the^ Science , loth December, 1944, p. 545, as 
abstracted in Bulletin of Hygiene, Vol. XN, Mai' 1945 
P- 271) 

P YIUD0XINE hydrochloride was given in daily doses of 
llo to 200 mg. for 5 to 6 days to three patients who 
had agranulocytic angina. The condition followed 
medication with sulphathiazole in the first patient, and 
showed no improvement after repeated blood transfu- 
sions and large doses of pentose nucleotide. When 
treatment with pyridoxine was started, the leucocyte 
count was 2,850 per c.mm. and granulocytes were absent 
from the peripheral blood : with two days the leuco- 
cytes had risen to S..050 with 44 per cent of granulo- 
cytes; improvement in the blood picture continued and 
a leucocytosis of 2S,000 was obtained. 

Chemical cause apart .from aspirin was known for 
in patient whose condition 

hw? d T l im P roveme ? fc after one transfusion of whole 

t p - vn,1 “” e simiiar •» 


By J. H. SCHERER 
and 

J. S. HOWE 

(Abstracted from the Journal of Laboratory am 
Clinical Medicine, Vol. XXX, May 1945, p. 450. A 
abstracted in Journal of the American Medical Asso 
ciation, Vol. CXXVIII, 4th August, 1945, p.1051) 

Sciierer and Howe report the history of a mai 
aged dl m whom several unsuccessful attempts wen 
made to aspirate marrow from the sternum. Th, 
qlw ”’ hj f h w e nee . dl f was inserted, at times readme 
* u J m , ch -. Re L peated attempts at several level 
resulted only m the aspiration of a small amount o 
blood-tinged fluid. The procedure was given up a. 
unsuccessful. Shortly thereafter the patient becami 
breathing noisily and with pupil 
ddnted. The pulse was thready and rapid and tin 
blood pressure not determinable. The foot nf 
and "amide and epinephrine w [£%% 
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as ah indication that the two diseases are fundamentally 

different. . . . . _ f , , , , 

The vims of infectious hepatitis is m the. blood ana 
*m the faeces during active stages of the disease. 

Infectious hepatitis can be readily produced m man 
by the oral route. This can be accomplished by feed- 
ing infective fseces or by spraying such material mto 
the nasopharyngeal passages. Similarly the disease can 
be produced by feeding infective serum as well as by 
its parenteral administration. 


The Methylene Blue Test in Infectious 
(Epidemic) Hepatitis 

By S. S. GELLIS 
and 


positive. When it is negative, the result of the twenty-, 
four-hour test must be awaited. . .. 

. 6 The hyperemia test in the infantile rat is suitr- 

able in undisturbed pregnancies. In cases of dis- 
turbed pregnancies (ruptured extrn-uterrae 
threatened, incomplete or missed abortion, hydatidi- 
form mole and chorionepithelioma) the ordinary 
hormone pregnancy test cannot be dispensed with ior 

the time being. , , . . 

7. The hyperemia hormone pregnancy_ test m rats 
is based on the appearance of anterior pituitary 
reaction II, which is one of the decisive principles 
used in the ordinary hormone pregnancy test. 


Intra-Arterial Injection of Penicillin for 
Infections of the Extremities 


. J. STOKES 

(Abstracted from the Journal of the American Medical 
Association , Vol. CXXVIII, 14th July, 1945, p. 7S2) 


The modified methylene blue test for bilirubin in 
the urine employed in a study of infectious (epidemic) 
hepatitis with jaundice proved of value /(a) in the 
early diagnosis of preicteric hepatitis, (6) in evaluating 
the course of the disease and (c) in the prediction of 
impending relapse. Because of the simplicity of the 
test, it appears most useful in large scale testing during 
the course of an outbreak of infectious hepatitis and 
in, installations where complete laboratory facilities 
are lacking. 


The Hyperaemia Effect of Gonadotropins on 
the Ovary and Its Use in a Rapid 
Pregnancy Test 

By B. ZONDEK, et al 

(Abstracted from the Journal of the American Medical 
Association, Yol. CXXVIII, 28th July, 1915, p. 939) 


By S. T. GLASSER, et al 
(Abstracted from the Journal of the American Medical 
Association, Vol. CXXVIII, 14th July, 1945, p. 796) 


1. Twenty-four, cases of severe infections of the 
extremities were successfully treated by the intra- 
arterial injection of penicillin. 

2. The intra-arterial route allows for greater local 
concentration of penicillin. 

3. Relief of pain is observed. 

4. Amputation may be obviated in many cases. 

5. Lower amputation sites are more frequently 
permissible. 

6. Primary closure of the stump in the presence of 
infection is successful. 

7. One injection may effect a cure in the presence 
of inflammation without suppuration of necrosis. 

8. The method is economical and rapid in its effect. 


Methylene Blue Test for Bilirubin in 
the Urine 

By S. S. GELLIS, et al 


1. Chorionic gonadotropin brings on, in the ovary 
of rodents, the well-known anterior pituitary reactions 
(I-III). The earliest of these reactions is hyperemia 
of the ovary of the infantile rat. . Hypercemia occurs 
as early as two to six hours after injection, reaches 
its peak after twenty-four hours and disappears in 
forty-eight hours. Hyperemia is the first stage of 
anterior pituitary reaction II, its second stage being 
the follicle haemorrhage (blood dot). 

2. Hjyeremia of the ovary does not appear in all 
rodents in a similar way. The infantile rat is the best 
reactor, whereas the infantile mouse and rabbit can- 
not be used. 

3. As regards the hyperemia effect (anterior pitui- 
tary reaction II) in the rat, the gonadotropic hormone 
from the anterior pituitaiy lobe is the most active, 
pregnant mare blood -gonadotropin is the least active, 
and the activity of chorionic gonadotropin from preg- 
nancy urine lies in between. With chorionic gonado- 
tropin hyperemia may^ be produced with the same 
amount of hormone which evokes vaginal cestrus; the 
amount used for luteinization is about three times as 
great. 

... 4. Hyperemia is apparently evoked by the lutein- 

izing hormone, while the follicle stimulating hormone 
. seems to play .a role as an augmenting factor. 

. ; 5. The hyperemia hormone pregnancy test in the 
infantile rat may be. used for the early determination 
• of pregnancy. The time factor plays a decisive part. 
In the two-hour test the reaction is extremely unreli- 
able, so that the pregnancy can be diagnosed in only 
per cent of the cases and rath the six-hour test 
in. 92.2 per cent,, whereas the twenty-four-hour Test 
i3. -reliable in 100 per cent of the positive cases. There 
— may be, however, occasional positive results with the 
twenty-four-hour test with non-pregnant patients 
(tumours). They bring the error in the twenty-four- 
hour test to 1 per cent (tested in 300 cases). The two- 
and six-hour tests can be relied on if the result is 


(Abstracted from the Journal of the American Medical 
Association, Vol. CXXVIII, 14th July, 1945, p. 826) 

An aqueous solution of methylene blue (0.2 per cent 
based on actual dye content) is added drop by drop 
to 5 c.c. of urine and the total number of drops 
required to impart a blue colour to the urine-methylenc 
blue mixture is noted. If more than 8 drops are 
required a smaller measured amount of urine is diluted 
to 5 c.c. and the test repeated in order that a clearer 
end point' may be obtained. If diluted, the number of 
drops is multiplied by the dilution factor. The read- 
ing (in drops) is taken as one less than the number 
needed to change the colour from green to blue. A 
reading greater than 4 drops has been regarded as a 
positive test for bilirubin in the urine. Although the 
sensitivity ^ of .the test was diminished by the use of 
this criterion, its specificity was increased greatly,- as 
indicated by the .infrequent occurrence of falsely posi- 
tive tests. Readings of 2 to 4 drops 'inclusive have 
been regarded as suggestive and as an indication for 
additional studies. As already stated, our investiga- 
tions. of this modified methylene blue test have been 
confined almost entirely to the study of urines from 
patients with infectious hepatitis. In this condition 
the modified test has yielded information of consider- 
able value both in respect to early diagnosis and as a 
simple means of following the course of the disease 
furthermore, positive tests have been obtained with 
the urines from. many, hepatitis patients before the 
appearance of overt jaundice. An additional contri- 
bution of the test has been the roughly quantitative 
information it provides concerning changes in the 
excretion of bilirubin in the urine.; 

. methylene blue test, in our experience, has been 
mfenqr in sensitivity and specificity to the Harrison 

nfV? dl t ZI ° ^ spo u tefits bilirubin in the mine. On the 
other haiid, when positive, it provides better quanti- 
tative evidence concerning the output of urine 
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The authors propose the generic name DonyvaiiWr to 
include the different strains of this organism, and* tor 
the specific type that of Donovania granuloTruxtus. 


Penicillin in the Treatment of Infantile 
Congenital Syphilis 

By R. V. PLATOU, el al. 

(Abstracted from the Journal of the American Medical 
Association, Vol. CXXVII, 10th March, 1945, v. 582. 
As abstracted in. the Bulletin of Hygiene , Vol. aa, 
July 1945, p. 399) 

This is a preliminary note concerning 69 infants^ with 
manifest early congenital syphilis treated with penicillin 
in a total .dosage of 16,000 to 32,000 Oxford units per 
kilo given as 60 intramuscular injections three-hourly 
over 74 davs. Thirty-nine of the infants have been 
followed for 4 to 12 months, with the results shown in 
the following table : — 



Cases 

Percentage 

Clinical results : 



Course uneventful 

37 


Clinical relapse 

Serological results : 

2 


Reversed to negative . . | 

21 ;j 

54 

Reversed to doubtful 

Still positive but titre de- 

4 / 

10 

clining 

9 i 

23 

Serological relapse 

5 

13 


The median dosage value, including rest periods, for 
the sixteen cases was 1.07 gm. daily. _ 

In four cases the drug- was given intravenously, or 
intramuscularly, in doses of 5 gm. and 2 gm., respec 
ivelv. in 40 per cent solution. . . , , , 

At the usual daily dosage of 1 2 gm., bl ° 0 ^L le ^ 
taken before the morning dose, were 4 to 6 mg. per 
100 c.c., once below 3 mg. and twice above 8 mg. 
The three patients receiving 2.0 to 2.4 gm. daily showed 
levels of 12, 6, and 6 mg., respectively. Those treated 
parente rally showed 2 to 3 mg. 12 to 18 hours after 

the last dose. . „ , , 

With oral dosage of 0.5 to 1.2 gm., urine levels were 
60 to 140 mg. per 100 c.c., and 24-hour excretion oi 
colour producing compounds, calculated as promm, was 
greater than the promin intake in every case but one, 
the excess reaching 130 per cent. Maresb is cited as 
observing that promin solutions gave stronger colour 
reactions after treatment with fresh human pancreas, 
and the authors suggest a possible liberation in the 
bowel of the parent diaminodiphenylsulphone which, 
in "blood or urine, gives stronger colour reactions than 
promin at equivalent molecular concentrations. 

In one case of tuberculous meningitis the promm 
level in the spinal fluid was higher than the blood level 
on two occasions— 4 mg. and 17 mg. against 2 mg. and 
12 mg. 


The Effects of Concentrated Hyperimmune 
Rabbit Serum in Louse Borne Typhus 

By A. YEOMANS 
J. C. SNYDER 
and 

A. G. GILLIAM 


In the 69 cases there were 34 reactions, mostly 
mildly febrile. One infant lmd a severe collapse 
48 hours after treatment was begun; three infants died 
24 hours, 7 days and 9 days respectively after treat- 
ment was begun; all were in poor condition; two others 
died 5 and 14 weeks after penicillin. 

Immediate response was generally good, lesions heal- 
ing and spirocluetes disappearing in much the same 
time fis in the acquired disease; x-ray evidence of 
osteitis disappeared in 2 to 6 months, enlargement of 
liver, spleen and glands regressed in about three months 
and abnormal spinal fluid changes, where present, 
returned to normal in eight days to six months. 

It is concluded that the total dose should be increased 
to 40,000 O.U. per kilo, that relapse should be treated 
with double this dose and that adequate supportive 
care of acutely ill infants is a vital necessity. 

(Nothing is said about the possible danger of 
Heiwheimer reactions in cases with extensive lesions; 
it might be well, in such, to give smaller 'doses during 
the first few days.) 


Promin in Pulmonary Tuberculosis 


(Abstracted from the Journal of the American Medical 
Associatioiij Vol. CXXIX, 1st September, 1945, p. 19) 

Twenty-five patients with louse borne typhus were 
treated with refined' and concentrated hyperimmune 
antityphus rabbit serum. Their clinical course was" 
contrasted with that, of 44 c untreated * cases. 

The 10 patients who received serum in the first 
seventy-two hours of illness had mild uncomplicated 
typhus of short duration. 

The 15 patients who had been sick for four, five or 
six days before serum was administered did not show 
a striking difference in clinical severity from the 
' untreated 3 controls, except that there were no fatal 
cases. 

It is concluded that hyperimmune antityphus rabbit 
serum has a favourable therapeutic effect on the course 
of typhus if treatment is started in the first three days 
of the disease. Although serum treatment seemed to 
have reduced the mortality in the group of patients 
who received serum in the fourth, fifth and sixth days 
of illness, the value of serum therapy for late cases 
cannot be determined definitely from the data of’ this 
study. s 


By R. J. DANCEY, et al 

(Abstracted from the Anierica7i Review of Tuberculosis 
Vol. XLIX, June 1944, p. 510. As abstracted in the 

Bulletin of Hygiene , Vol. XX, June 1945, p. 310) 

A series of 27 cases of pulmonary tuberculosis was 
treated with promin, of whom five were excluded from 
analysis because of insufficient treatment, and six 
because of concurrent collapse therapy. Individual 
case notes are given for the remaining 16. 

The drug was given by mouth, usually in 0.4 gm. 
capsules, after meals. Treatment started at 0.4 gm. 
daily, and increased by 0.4 gm. every tenth day, until 
the usual maintenance level of 12 gm. daily was 
reached. Three patients received 2.0 to 2.4 gm daily 
Treatment was continued for 1 to 12 months, median 
hve and one-half. ‘Not infrequent * rest periods of five 
to seven days were interposed because of toxic reactions 


Reviews 


AN INDEX OF DIFFERENTIAL DIAGNOSIS OF MAIN 
SYMPTOMS. — By various writers. Edited by 
Herbert French, C.V.O., C.B.E., M.A., M.D. 
(Oxon.), F.R.C.P., and A. H. Douthwaite, M.D., 
F.R.C.P. Sixth Edition. 1945. John Wright and 
Sons, Ltd., Bristol. Pp. vlil plus 1128, with 
798 illustrations of which 231 are coloured. 
Price, £4 4s. 

It is .good that it has been possible to bring out a 
new edition m spite of war-time difficulties. Dr. Arthur 
id. Douthwaite has assisted the veteran editor in its 
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preparation. The scope of the work remains as when 
the book was first published in 1912, viz, establishment 
of diagnosis by, differentiating between the various 
diseases -to which a particular symptom may be due. 
The arrangement ^ is in alphabetical order,’ and the 
general index which covers over 180 pages, . further 
facilitates references. However experienced a doctor 
may be, there will always be need for a reference book 
like this in his library. 

R. N. C. 


SICK CHILDREN ; DIAGNOSIS AND TREATMENT : 
A MANUAL FOR STUDENTS AND PRACTI- 
TIONERS. — By Donald Paterson, B.A. (Manitoba), 
IYI.D. (Edin.), F.R.C.P. (Lond.). Fifth Edition. 
1944. Cassell and Company, Limited, London. 
Pp. vlll plus 440, with 23 half-tone plates and 
84 figures In the text. Price, 16s. 

This is the fifth edition since this book first appeared 
in 1930. This edition has come out with considerable 
revision of a number of sections in the text, incor- 
porating the recent^ advances made .in paediatrics. The 
additional subjects include .the use of penicillin, modem 
views on haemorrhagic diseases of the new-born and 
erythroblastosis fcetalis and vitamin requirements of 
infants and children. The book is well proportioned, 
well illustrated and readable, and a large amount of 
information is given in a very compact volume. The 
descriptions, though concise, are fairly adequate, the 
main stress having been laid, as the title suggests, on 
diagnosis and treatment, thus making the book practical. 
The manual ends with a small chapter on intestinal 
parasites that are commonly found in childhood in the 
British Isles; this is followed by an useful appendix. 
The book makes no special mention of diseases of 
children in the tropics. Perhaps this is too much to 
expect, 

R. N. G. 


TEXTBOOK OF AN/ESTHETICS.— By R. J. Mlnnltt, 
M.D. (Liverpool), D.A., R.C.P. & S. (Eng.), and 
John Gillies, M.C., M.B., Ch.B. (Edln.), D.A., 
R.C.P. &S. (Eng.). Sixth Edition. 1944. E. and S. 
Livingstone Limited, Edinburgh. Pp. vlll plus 487. 
Illustrated. Price, 25s. Postage, 9d. (home) 

The book covers the whole range of anaesthesia from 
the simplest f open ether * to the more specialized 
branches such as cyclopropane, spinals and splanchnics. 
After some necessary theoretical considerations^ and a 
description of the phenomenon of anaesthesia, the 
authors proceed to discuss the pre-operative prepara- 
tion of the patient, • premedication _ and basal narcosis. 
A- chapter is devoted to the various postures which 
are requisite for the performance of particular types 
of operation. Various forms of inhalational anaesthesia 
are then described; then intravenous anaesthesia in 
dentistry and obstetrics. The accidents and sequelae 
of anaesthesia are dealt with from a practical point of 
view. The subject of shock receives special attention; 
the authors consider low spinal block justifiable for 
operation below the level of the umbilicus, where the 
degree of shock is moderate and the blood pressure is 
above 100 mm. Hg. Recent findings on the dangers 
of trichlorethylene in a closed circuit' and of pentothal 
injected accidentally into the arteries are given. There 
is a long but very useful chapter on the choice of 
anaesthetics according to the patient’s age, sex and 
habits, the anaesthetist’s ability, types of operation and 
the presence of concurrent pathological lesions such 
as diabetes, heart and liver disease. The last chapter 
is on local and regional anaesthesia, and one wishes it 
had been given more space, but, as the authors say, 
*’it is beyond the scope of this book’. 

The book bears the marks of the authors’ practical 
and teaching experience. It is comprehensive and up 
to date, with a lucid text and many useful drawings 
and photographs. Tt is well-produced — the paper is 


good and the type clear. The novice' and ’the 
specialist will both 'derive benefit from it. 

. ' R. N. C. 


MIDWIFERY FOR NURSES.— By Aleck W. Bourne, 
M.A., M.B., B.Ch. (Camb.), F.R.C.S, :(Eng.), 

F.R.C.O.G, Third Edition. 1944/ J, and A. 
Churchill Limited, London. Pp. vlll plus 296, with’ 
111 Illustrations. Price, 7s. 6d. 


In the preface to the third edition of this book 
Bourne writes 'Nutrition of the mother both before 
and after labour which will ensure quality rather than 
quantity of food, exercises during the antenatal 
period, and a quiet mind throughout pregnancy are 
all factors for normal childbearing which must absorb 
more and more of the midwife’s attention’. This is 
excellent since these are the fields in which the mid- 
wife’s influence can be most beneficially exerted. It is 
therefore # rather unfortunate that paper restrictions 
have limited the space which could be given in tills 
edition to developing these aspects of prenatal care 
and to stressing the role of the midwife as a health 
educator, not merely as the agent who brings the 
mother under medical supervision for the prevention, 
detection, and treatment of abnormalities. 

In the chapter on infant feeding, complicated direc- 
tions are given for artificial feeding while nothing is 
said about consulting a doctor before resorting to this 
method. Feeding by the clock may be unnecessary in 
a busy hospital but the desirability of studying the 
nursing couple # nnd allowing latitude under more 
favourable conditions might be mentioned. 

These comments deal with refinements in the train- 
ing of midwives, the basic knowledge required -by the 
midwife is clearly and' concisely set out. The book is 
excellently illustrated • and the field covered - includes 


sections on anatomy, physiology, and bacteriology 
sufficient to enable the midwife to practise her profes- 
sion intelligently and successfully. 

Mr. Bourne’s long connection with the irainingand 
examination of midwives and his outstanding position 
as an obstetrician are sufficient guarantee that the book 
gives a sound comprehensive and practical presentation 
of the subject. 


J. M. O. 


MODERN TREATMENT YEAR-BOOK, 1946: A 
YEAR-BOOK OF DIAGNOSIS AND TREATMENT 
FOR THE GENERAL PRACTITIONER. — Edited by 
Cecil P. G. Wakeley, C.B., D.Sc., F.R.C.S., F.R.S.E., 
F.A.C.S., F.R.A.C.S. (Hon.). Published by The 
Medical Press and Circular, London. Pp. vlil plus 
296. Illustrated. Price, 16s. 

This volume contains forty-five selected articles on 
medicine and surgery, and ranges over a variety of 
subjects from neurosis to fracture of the spine. 
Written in a practical manner, they give the modem 
diagnostic methods and the new types and forms of 
treatment. Many of the articles will be useful, to the 
general practitioner. 

R. N. C. 


THE ANALYSIS AND INTERPRETATION OF SYMP- 
TOMS. — Edited. by Cyril M. MacBryde, MID. 1944. 
Published by J. B. Llpplncott Company, Phila- 
delphia and London. Pp. t v plus 302. Illustrated 


There is, at the present time, a tendency to over- 
stress the importance of various mechanical measures 
and laboratory methods in the diagnosis of diseases. 
The symptoms provide really the most important data 
in the diagnosis of cases and all signs and laboratory 
data have to be evaluated only in the light of these 


symptoms. * . . 

The book under 'review is intended to help in. the 
understanding of the significance of the symptoms and 
in their differential diagnosis. The different chapters 
are devoted to : Nervousness and -fatigue, fever, head- 
ache,' thoracic pain, cough.' and hemoptysis,- abdommal 
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pain, haematemesis and meltena, jaundice, joint pam, 
and obesity, and these are quite common symptoms 
for which the patient comesto his physician. 

The chapters are well written and will be of help 
to the students and the practitioners in understanding 
the mechanism of the production of symptoms and in 
the diagnosis of the underlying diseases causing them. 

P. C. S. G. 

A HANDBOOK OF PSYCHOLOGICAL MEDICINE. 
(WITH A CHAPTER ON WAR-TIME MENTAL 
DISORDERS.) — By Ajit K. Deb f M.Sc. f M.B. 
(CaL), D.P.M. (Lond.). 1945. Published by 
U. N. Dhur and Sons Limited, Calcutta. Pp. vfll 
plus 194. Price, Rs. 5 


income, indebtedness, and so on. Special sections deal 
with disease caused by malnutrition, some with tUO 
attendance of patients at a hospital;, some report 
nutritional surveys of special areas with notes on 
family diet,, food .values, etc. One section discusses 
vital statistics and public health. The death rate m 

1942- 43 was the highest iu the last decade, and in 

1943- 44 it was even higher. Registered deaths showed 

a marked rise and estimated deaths were * considered 
to be much higher. . *, , ,, 

The causes of the famine are discussed ^ nnd rpi 
different diseases causing death ^ are descubcd. The 
report is a valuable and interesting one, but some oi 
the medical information is not very accurate or 
informative. 


This little book, meant for practitioners and medical 
students, describes the essentials of mental disorders 
and their treatment. The book is not burdened with 
technicalities and contains much useful information. 

The introduction which occupies only one page might 
have been expanded to give an exposition of the 
principles of psychological medicine. The chapters on 
signs, symptoms and causes of mental diseases are 
comprehensive, but some of the explanations, and 
descriptions might appear a little difficult especially 
to the beginner. Then follow descriptions of various 
forms of psychosis and psychoneurosis, including mental 
disturbances in childhood. An outline is given of the 
different forms of psychotherapy, and some physical 
methods of treatment are described. At the end there 
is an informative chapter on the legal aspects of 
mental disease. We hope that the author may be able 
to include in a future edition some illustrative cases 
of minor mental disorders which are nowadays too 
common, but of which the nature is often missed by 
inexperienced doctors. 

R. N. C. 


PSYCHOLOGY AND PSYCHOTHERAPY. — By 

William Brown. Fifth Edition. 1944. Edward 
Arnold and Company, London. Pp. vli plus 223. 
Price, 14s. 


One of the two new chapters added iu this edition 
is on the psychology of modern Germany; this with the 
chapter on psychology of peace and war gives a 
reasoned view ,of the origin of the war from psychol- 
ogical point of view. According to the author, it is the 
paranoid tendency of mind that is primarily respon- 
sible, in modem civilized society, for' so much fanatical 
conflict in the world. After the defeat of 1918, 
Germany passed through a phase of deep depression, 
and this was followed by outbursts of collective self- 
assertion with denial of military defeat; scapegoats 
were created in the form of Jews, Freemasous and 
Bolsheviks. Hitler rose to power and was acclaimed 
as leader. The hysterical and paranoid tendencies that 
were a feature of his character had their counterpart 
in the reaction of the entire nation and IecLto maniacal 
attacks on the neighbouring states. The author 
believes that a certain amount of analysis would benefit 
the leaders of nations; they would be made aware 
of the mental forces at work below the surface. 

The book has been thoroughly revised and presents 
the subject-matter in a wise and rational manner. It 
should appeal to both doctors and laymen seeking to 
know the working of the mind. 

R. N. C. 


FOOD FAMINE AND NUTRITIONAL DISEASES I 
TRAVANCORE (1943-44).— By K. G. Sivaswan 
and others. Servindia Kerala Relief Centr 
Coimbatore. 1945 . Pp. 265 , with 33 illustration 
Price, Rs. 5 


rins report consists ot many sections. Some section 
deal with surveys oi special areas, with studies o 
population deaths in general, deaths caused bv starva 
tiou the incidence of disease, social and economi 
conditions, rationing, housing, sanitation, water supplj 
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1. The treatment of acute intestinal obstruction. 

By Judson T. Chestennan. Published by J. and A. 
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illustrations. Price, 10s. 6 d. . . . 
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Published by William Heinemann Medical Books 
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year teaching and hospital work were continued satis- 
factorily; several new members joined the senior staff, 
but still more are needed as heads of. other depart- 
ments. A donation of a lakh of rupees has^ been 
received for building up a mental and nervous diseases 
hospital. The future plan of Vellore is to start co- 
education and develop special units, viz , rural medical 
unit, tuberculosis unit, etc., in addition to the main 
pre-clinical and clinical departments. There is also a 
plan to start a University School of Nursing. 


TROPICAL EOSINOPHILIA 

gju — In a fairly large number of cases of tropical 
eosinophilia treated by me, the differential co.unt has 
revealed a very high increase m, lymphocytes. 
Immature forms are common. An association of tnese 
with eosinophilia would seem to augur a, dramatic 
response to arsenical therapy. The eosinophilia, though 
occasionally reaching very high figures, is not so con- 
stantly marked as this lymphocytosis. . So that 1 thinic 
that the term eosinophilia now applied to the blood 
picture is incomplete as well as misleading. 


Correspondence 


C/ESAREAN SECTION 

Sir, — In regard to the contribution of mine ^on 
'Ccesarean Section’ published by you in .August 1945, I 
should like to amplify one point which may help to 
obviate the disappointment of some novice when using 
the abdominal nerve block. 

It is always easy to block the thoracic nerves but 
the ilio-inguinals and ilio-hypogastrics are often difficult. 

Bishop, Carr, Anson and Ashley (Quarterly Bulletin, 
Northwestern University Medical School, Chicago, 
1943 Fall Quarter), have demonstrated the great fre- 
quency of distal anastomoses between the nerves to 
the anterior abdominal wall. 

I have bilaterally dissected the thoracic XII, ilio 
hypogastric and ilio-inguinal nerves on four unpreserved 
subjects within 24 hours of death. In eveiy instance 
the nerves had a different pattern and position, even 
on the two sides of the same subject. 

From the above and from practical experience I con- 
clude that, to be certain of blocking the ilio-hypo- 
gastrie and ilio-inguinal nerves it is necessary to 
infiltrate the internal oblique muscle from 3 to 4 cm, 
cephalad to 2 cm. caudad to the anterior superior iliac 
spine in a line 2 cm. medial, to the spine, and that 
the infiltration must be continued laterally and 
cephalad through the internal oblique and transversalis 
muscle to a distance of 3 to 4 cm. from 3 to 4 cm. 
cephalad to 2 to 3 cm. candad to the iliac crest. Such 
an infiltration requires 20 c.c. 1 in 200 novocaine 
(procaine), 1 in 2,000 nupercaine or 1 in 3,000 ametho- 
caine in 0.9 per cent saline solution. 

Whon the correct technique has been acquired the 
results will be found satisfactory. Speed comes with 
practice. 

F. R. W. K. ALLEN. 

' Indian Military Hospital, 

Poona, 

3rd October , 1915. 


THE IMMEDIATE NEED OF REFORM OF THE 
MEDICAL COUNCILS OF INDIA 

Sir, — I have read the . communication of Dr. R. S. 
Greval in the May 1945 issue of your esteemed journal 
(pp. 231-2). While I am very much with the writer 
as regards the necessity of reforms in our Councils I 
wish to point out that the medical act of England* of 
1S58 was passed and the General Medical Council set 
up which registered all persons who were practising 
medicine at that lime including so-called quacks and 
not only qualified medical men, as the writer mentions 
Xor is the mam function of the General Medical* 
Council to register medical students’, etc This is 
entirely wrong. It has no such function at all. 

U. B. NARAYAN RAO. 

1, Damodar Mansions, 

Opera House, Tram Terminus, 

Bombay 4, , 

4th ' October , 1945. 


T. BALAKRISHNAN, mu., b.s. 

Asoka Hospital, 

Calicut, 

7th November, 1945. 

[Note — We have observed a lymphocytosis in about 
one-third of our cases only during the . course _ of 
arsenical treatment, being most marked in a patient 
developing agranulocytic angina ( vide Indian Medical 
Gazette, March 1945, p. 151). The lymphocytes 
appeared to be morphologically normal.— Editor, 
1M.G.1 


CONGENITAL ABSENCE OF THE SHAFT OF 
THE FEMUR ON BOTH SIDES 

Sir, — The case reported by Capt. Ilatdare in' the June 
number of the Indian Medical Gazette (Congenital 
Absence of the Shaft of the Femur on Both Sides) is 
extremely interesting. In view of the rarity of the 
condition, it is rather depressing to read, 4 The family 
history is of no' importance ’. Writers on heredity like 
Gates (1929), Baur, Fischer and Lenz (1931), and 
Snyder (1941), all agree that absence of -the patella is 
a hereditary condition determined by a. dominant gene. 
One should therefore expect one of the parents to 
show this condition. 

Again, the left hand appears to be a variety of 
split-hand or lobster-claw (I hope the writer means 
this when he calls it a typical ‘claw-hand’), which also 
is determined by a dominant gene. According to 
genetic principles, one of the parents should show this 
deformity also. Even assuming that the condition is 
recessive as Lenz believes, it would be worth while to' 
find out if the parents in this case were cousins or 
not. 

It is not my intention to suggest that Capfc. ICatdare 
has neglected the family history; I only suggest an 
enquiry in greater detail. 

^ K. A. SHAH. 

Ranchhodlal Dispensary,. 

Ahmedabad, 

12 th November, 1945. 
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Service Notes 


Appointments and Transfers 

n T he i Central Government is pleased to nominate 
Colonel S. L. Bhatia, ar.c., Inspector-General of Civil 
Hospdals Assam, to be a member of the Medical' 
Council of India from Assam, with effect from the. 30th 
August, 1945,- vice Colonel W. E. R. Dimoud, cmT 
O.BJ3.. resigned. . - . * f 
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The Central Government is pleased to nominate 
Lieutenant-Colonel G. R. McRobert, c.i.b., Inspector- 
General of Civil Hospitals, Bihar, Patna, to be a 
member of the Medical Council of India from Bihar, 
with effect from 9th June, 1945, vice Colonel W. C. 
Spackman, resigned. 

Lieutenant-Colonel E. T. N. Taylor, c.i.e., is 
appointed as Additional Deputy Director-General, 
Indian Medical Service (Personnel), with effect from 
the afternoon of the 30th June, 1945. 

Majoi* J. Guthrie, Additional Civil Surgeon, . Tibet 
and Bhutan, assumed charge of the post of Civil Sur- 
geon, Tibet and Bhutan, on the forenoon of the 1st 
June, 1945. 

Captain G. H. F. Humphreys is^ appointed to offi- 
ciate as Agency Surgeon, Gilgit, with effect from the 
afternoon of the 6th July, 1945, and until further 
orders. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 

(Emergency Commissions) 

To be Captain 

Beni Madhab Basak. Dated 17th June, 1945. 

To be Lieutenants 

Krishnarao Seetaram. Dated 16th May, 1945. 

15th June, 1945 

Avinash Chandra Chopra. Shafique Yunus Siddique. 

The undermentioned officers of the Indian Medical 
Service (Emergency Commission) revert from Indian 
Army Medical Corps and are seconded for service 
with the Royal Indian Navy Volunteer Reserve : — 
6th June, 1945 

Lieutenant Gul Hasan Pirzada. 

Lieutenant D. A. TV. Nugent. 

Lieutenant R. Tyagarajan. 

Lieutenant J. T. Marshall. Dated 5th June, 1945. 

Lieutenant Mahindra Singh. Dated 25th June, 1945. 

Indian Medical Service 
Seconded to the Indian Army Medical Corps 

(Emergency Commission) 

(Women’s Branch) 

To be Captain 

Elizabeth K. Markos. Dated 14th April, 1945. 


. Phomotions 

Colonel to be Major-General - 
W. R. Stewart, c.b., c.i.e. Dated 12th July, 1945. 

Lieutenant-Colonels to be Colonels 
Lieutenant-Colonel S. L. Bliatia, m.c. Dated 11th 
me, 1945. „ 

J. R. Kochhar. Dated 20th June, 1945. 

S. M. A. Fa ru Id. Dated 12th July, 1945. 

Captain to be Major 

K. N. Rao. Dated 1st July, 1945. 


Indlvn Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 


( Emergency Commissions) 
Captains to be Majors 

T. Singh. Dated 2nd July, 1945. 

V. K. Row. Dated 5th July, 1945. 

H. Flack. Dated 6th July, 1945. 

G V. S. Murthi. Dated 16th July, 194o. 
R. M. Nadkarni, Dated 17th July, 1945. 


Lieutenants to be Captains 


S. P. Jim. 

M. Sauaib. 

M. B. Azami. 

A. K. Mallik. 


5th July, 1945 

M. A. Khan. 

S. A. R. Peerzada. 
R. K. Gupta. 

N. H. Khan. 

Dated 6th July, 1945. 


7th July, 1945 


B. P. Gupta. 

C. M. Yasin. 

K. Zaffar-ul-Aziz. 

Iv. S. Rai. 

S. M. A. Bokhari. 

C. 


Y. D. Rishi. \ 7 
V. P. Sharma. . 
0. P. Modhok. 

0. P. Kapur. 

0. P. Chhabra. 
Akram. 


10th July, 1945 

S. L. Chadha. A. U. Khan 

E. A. Sinclair. ! ' S. A. Syed. 

A. R. Shaikh. Dated 11th July, 1945. 
P. V. Rao. Dated 18th July, 1945. 

M. S. Khera. Dated 21st July, 1945. 
R. H. Baker. Dated 25th July, 1945. 


Retirements 

Major-General J. S. S. Martin. Dated 6th March, 
1945. ' 

Maj oi -General H. J. M. Cursetjee, c.s.i., d.s.o., k.h.s. 
Dated 12th July, 1945. 

Lieuteuant-Colonel H. J. Rice, C.I.E., m.c,, on account 
of ill health, 24th February, 1945, and is granted the 
honorary rank of Colonel. 


Relinquishment 
Indian Medical Service 
(Emergency Commission) 

Major A. D. Dyson, on account of ill health, 12th 
March, 1945, and is granted the honorary rank of 
Major. 
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SOME OBSERVATIONS ON THE 
SURGERY OF THE HAND 

By FRANKLYN V. STONHAM 

LIEUTENANT-COLONEL, I.M.S. 

Officer in charge oj the Surgical Division of a General 
Hospital 

Septic injections 

Probably the bulk of the more minor surgical 

of fa-eathftr “1 T 7 !? iIitary hos P ital consists 
se P tlc diseases of the fingers. 

f ? 1 !l arity ls a P fc to breed contempt, and the 
fact that a neglected whitlow may cause as 
much economic disability to the patient as a 

wasS^FmnV 3 n0t a - WayS fully realized - The 
wastage of man-power is very considerable and 

as Denness ( 1944 ) puts it, a man may be off 

ec U tomr S X? % WWtI r than after a PPendic 

plications B ?£ en ^ esuIts and avoidable com- 
piiCtit.ons aie still seen with regrett^blp 

requency. Instructions have been issued dis 

coAiragmg perfunctory incision in medical 

inspection rooms, and orders have been given 

at septic diseases of the hand must be adimtted 

' supped 0 b h v T ta1 ’ “• ^ ‘“tment cS 
supervised by a surgical specialist Promnt 

admission to hospital is not always practicable 
treatmenr^In^ne^iospUa^we investigated* 3 two 

hospital averaged six days at 
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the. suspicion that the ; n Jf barg - e , s b°uld arouse 

thntboJeor teX ^eaS.*- or 
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The standard surgical textbooks do not give a 
great aeal of help in the problem of the neglected 
case, a condition which is still unfortunately 
common. 

In the case of the grossly swollen finger in 
which infection has been present for some days, 
the abscess must be completely laid open. This 
is carried out by a generous incision. The 
limits of the abscess are then determined by 
probing with the point of a Mayo scissors and 
cutting it open to the full extent, avoiding digital 
nerves. The incision is then packed open. The 
common practice of making a small incision on 
either side of the finger and pulling a piece of 
corrugated rubber drain through is unsound, 
and generally demands a larger incision later to 
allow escape of a sloughed tendon. The loss of 
the flexor tendon usually calls for amputation, 
and the sooner it is carried out the better. 

Wounds 

The aim should be to secure primary healing 
wherever possible, but this, of course, demands 
that the case must be seen early. The blood 
supply of the hand is excellent, and, after clean- 
mg the skin and washing out the wound, only 
soiled tags and hopelessly damaged tissue should 
be removed. 

Skin edges should never be excised as a routine 
since it is not only unnecessary but prevents the* 
wound from being closed without tension. Severe 
pulping of the muscles is not incompatible with 
primary healing, even when soiling and compound 
fractures of the bones are present, and fingers 
almost cut off but attached by a small pedicle 
of soft tissue with intact flexor tendons can 
sometimes be sutured into position and saved 
YVe have had several successes in what looked 
almost hopeJess cases even before the days of 
penicillin and sulphonamide. In some instances 
where the wound is seen late and infection seems 
piobable, the choice lies between packing the 
wound open as a preliminary to secondary 
, a F. e ».. and Primary suture with -local penicillin 
instillations m the hope of preventing suppura- 

Destructive injuries and wounds, especially 
those with established infection, are a very 
different problem ‘ Save all you can ’ is a piece 

tLfhnnh T hlC f h ?u r f lgiously been copied from 
textbook to textbook, and its over-zealous 

application has not only led to much avoidable 
residual disability, but it has -caused a great 
deal of unnecessary suffering. While it is true 
that many hands have been maimed by rash 

been dnp m t COnver3e , ly ’ “ any bad result? hhve 
b due to unsound and undiscriminating con- 

T V s 7 as g lven emphasis by Oldham 
?ouch (1941), and the write? (ffi) 

It is not tissue which is to be saved, it is function 
Experience with war wounds has provided manv 
examples . which illustrate the futility of attemnt? 
ing to save fingers in which the injury has been 
of such a nature that restoration of function 
could not have been hoped for. Efforts to save 
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artificial flies are usually small and clean, and 
the hackles tend to prevent deep penetration. 
Larger hooks used ' for bait are especially 
dangerous, as they often have decaying organic 
matter adhering to them, particularly in the 
angle of th3 barb. The advice that the hook 
should be pushed through the finger till the point 
emerges from another place so that it can be 


together (figure 2). The small incision may then 
be allowed to bleed for a while to carry out 
infective matter, and then treated with sulpha- 
nilainida or some other bacteriostatic agent, 
and dressed. Severe sepsis may follow fish-hook 
wounds, and it. should carefully be watched for, 
and chemotherapy should be instituted m the 
hope of suppressing infection. 


fig. /. 

incisions for finger amputations 



withdrawn point first is another instance of a 
claim which has been copied from textbook to 
textbook and from paper to paper. It is a very 
dangerous procedure. Not only is more infective 
matter likely to be carried in, besides the risk 
of leaving in what is caught under the barb, 
but unnecessary extra trauma is inflicted. 
Hooks vary in design especially with regard to 
the shape of the bend and the offsetting of the 
point, and it is not possible accurately to fore- 
cast where the point will emerge, or whether it 
will pierce a tendon sheath or not. 

Surgeons unfamiliar with fish-hook design 
might be rewarded by studying a tackle manu- 
facturer^ catalogue. If the hook is already 
deeply driven in, it may be justifiable to push it 
out point first, but in the majority of cases the 
barb is caught just under the skin further pro- 
gress having been arrested by the bend of the 
hook. It should be withdrawn the way it went 
in with a minimum of additional trauma. This 
can be done by slipping a small blade alongside 
the point of tne hook with the edge facing the 
shank. The hook and blade are then seized in 
a hsemostat together, and the hook is rotated till 
the barb is felt to be in contact with the side of 
the blade and then both can be withdrawn 


fig. 2. 

- Removal of f/sf? hook 



In the earlier years of the war we encountered 
a number of patients suffering from wounds of 
the hand from which diphtheroid organisms 
were recovered. These wounds have no very 
characteristic appearance, but they are very 
chronic, and discharge pus in large amount. The 
pain is often very severe and not confined to the 
wound itself. Often there is a peculiar charac- 
teristic stinking odour not unlike that of gas 
gangrene, which together with the severe pain 
enabled us to recognize the condition clinically. 

The pain is evidently due to an ascending, 
neuritis, and in some cases persists after the 
wound has healed, or after amputation. In long- 
standing cases, severe and persistent pain in a 
functionless hand is apt to result in psycho- 
neurotic symptoms. Two of our patients 
actually became insane. 

True wound diphtheria has been encountered 
as well, especially in association with epidemics 
of faucial diphtheria, and some of the patients 
exhibited such sequelae as myocarditis and motor 
paralyses. 

Treatment should be prompt and effective. 
Neither sulphonamides nor antitoxin appear to 
have much effect on the local infection, but, in 
view of the danger of overlooking true wound 
diphtheria, antitoxin . should certainly be given 
without delay and without further bacteriological 
report. . ' •• 

The most _ effective local treatment has been 
the application of ' Bipp ’ paste or the actual 
cautery. We have- had no opportunity of treat- 
ing any of these cases since penicillin has become 
available. :: ' ........ 
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Burns 

Dupuytren’s classification of the degrees of 
burns dies hard. It is not only obsolete but 
entirely misleading, because it rather tends to 
suggest that the tissues are destroyed or damaged 
in orderly centripetal progression. This is 
certainly not the case. The hands are essentially 
small masses of tissues with a relatively large 
surface of skin. Unlike the trunk, heat may 
be applied on both sides, and readily penetrates. 

It is therefore important to realize that, even 
with comparatively mild burns, considerable 
trauma may be offered to the deeper tissues 
sufficient to result in arthritis, osteitis with 
deealcification recognizable radiologically, peri- 
tendinitis and thrombosis of the veins. The 
possibility of such complications must be 
recognized, and one should not be in a hurry to 
blame the treatment used in the event of 
unfortunate results in which the damage has 
already been done by the burn itself. The 
writer has found the following classification of 
burns more useful in practice. 

Class A.— Erythema. No. treatment is 

necessary other than the application of emollients. 

Class B. — Vesiculation. The prognosis is good 
and healing occurs in about twelve days with 
any treatment which is not actually harmful. 

Class C. — Bulloe. Large blebs form, contain- 
ing fluid with a high protein content. These 
blebs are the essential feature, but they readily 
burst leaving a moist red weeping surface. The 
epithelium is damaged to a critical degree. 

Class D. — Any bum deeper than G. The 
epithelium is destroyed, and healing can only 
occur from the periphery. 

For selected cases of hand burns, tanning is 
to be preferred, notwithstanding the fact that 
coagulation methods have recently waned con- 
siderably in popularity, and have even been 
forbidden in the army. Where indicated and 
properly carried out, the results of tanning have 
been so uniformly good that one becomes very 
loth to abandon a well-tried method until more 
definite therapeutic advances are made than the 
present * new ’ methods which are actually the 
old methods reintroduced and combined with 
bacteriostatic agents. Tanning will give excellent 
results in B, and B and C burns of the hand and 
fingers, provided the cases can be kept under the 
close observation of a surgeon familiar with the 
'method and its limitations. Its advantages out- 
weigh the disadvantages. The coagulum should 
be obtained quickly, and should be thin and 
supple. This allows the fingers to be exercised 
from the start, a point of utmost importance, 
and when the coagulum. separates off in about 
from ten to fifteen days, function is perfect, 
and there is no residual disability. 

Rapid tanning is obtained by the use of dry 
powders. The use of solutions and the electric 
hair dryer nearly always causes contraction and 
ischaemia of the tanned area. 

The burned area is cleaned with an antiseptic 
lotion, loos? skin cut away or pushed aside and. 


the area very thoroughly dried by pressure with 
damp gauze or cotton. If the burn is very dirty 
or greasy,, cleaning must be done under general 
amesthesia, but otherwise morphine-hyoscine 
narcosis is sufficient. Oil and grease can be 
removed by cetavlon or pure dettol. The 
following powder is then very sparingly dusted 
on with a swab : — 

Per cent 

Tannic acid . . . . . . 20 

Taicum . , w . . 20 

Sulphanilamide .. .. ..60 

This produces an immediate coagulum which 
is very thin and supple, and since the total 
amount of powder which adheres even to an 
extensive burn is so small, the dangers of tannic 
acid or sulphanilamide absorption are negligible. 
This treatment has been tried in a number of 
cases of bilateral symmetrical burns of both 
hands and forearms. Whichever appeared to be 
the worse side of the two was tanned, and the 
contra-lateral arm used as a control and treated 
by some other method such as sulphanilamide 
cream. Greasy applications have serious draw- 
backs. Their bulk interferes with finger move- 
ment, the bacteriostatic effect of sulphanilamide 
is feeble and short-lived, and the skin becomes 
macerated. The infection rate is higher than 
with tanning. If sulphonamides are to be used 
at all, they should be given by mouth. With 
tanning it is advisable to administer sulpha- 
thiazole by mouth for four or five days as 
an additional safeguard, but we have had 
practically no trouble before we started using it. 
Neither have we a great deal of enthusiasm for 
* triple dye ’ or other forms of chemotherapy. 
Those made up in a jelly base are particularly 
noxious. The coagulum is hard and the infec- 
tion rate is high. 

On the whole, far better and quicker results 
have been obtained by tanning. It is true that * 
tanning has fallen largely into disfavour, but 
it is suggested that many of the unfortunate 
results which have received so much publicity 
have been due to errors of technique, and to 
neglected infection. In circumstances . under 
which the patients • cannot be closely watched 
and preferably by one surgeon, e.g. peak casual- 
ties during warfare, coagulation must be 
replaced by those methods which are capable of 
doing the least harm. The danger of tannic 
acid causing liver necrosis is a comparatively 
small one when limited areas are tanned, but it 
is one which must be recognized, and should, be 
looked upon as an indication for caution rather 
than as an absolute contra-indication. Though 
the place of tanning in burn surgery has been 
attacked with some vigour, it has had a number 
of defenders, and as recently as 1944 Franklin 
in a carefully - balanced paper points out that 
tanning still has a considerable sphere of use- 
fulness in certain, cases and under • certain 
circumstances, but emphasises that no one 
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method of treatment is suitable for every burn 
under every set of conditions. He draws atten- 
tion to the need for a better understanding of 
the principles of burn therapy as opposed to 
rigid adherence to one particular method. 

Small areas of deep burning may be allowed 
to heal under a coagulum. Tanning is not 
suitable for extensive burning of class D, nor 
for circumferential burns, not because the 
coagulum constricts the blood supply but because 
circumferential burns of the fingers or hand are 
always class D on the dorsum where the skin 
is thin, and bone, tendon, and joint lie 
unprotected by adipose tissue. Grafting is 
imperative, and poor results will follow any 
other procedure. The hand must be prepared 
for grafting as early as possible by means 
of antiseptics, and perhaps the best means 
of achieving this is to use the Bunyan envelope - 
and irrigation with hypochlorite solutions. 

Split skin grafts are indicated in burns of 
moderate depth, or in deep burns of moderate 
extent. The grafts can be held in place by 
strapping on slabs of sterilized sponge rubber 
with elastoplast, and some movement is permitted 
which does not interfere with the ‘ taking ’ of 
the graft. Large burns exposing the tendons 
require whole skin plus some fat. This means 
a pedicled or tubed graft; or a band of skin 
can be lifted from the abdomen and the hand 
kept under it till it adheres, and the edges can 
be cut free and sutured to the edges of the 
defect. With this type of graft, the cosmetic 
results often fall short of ideal, but the 
functional results are superior to those obtained 
by the use of split skin grafts. 

Deep burns of the dorsum of the hand, which 
have been allowed to heal by cicatrization, or 
over which too thin a graft has been applied, 
often show a less acceptable result when 
examined a few months after the patient has 
been discharged, increased stiffness, contracture, 
and blisters being not very uncommon sequelae. 
Whatever method is used, surgical treatment 
should cease only when full, or at least the best 
possible, function has been restored permanently. 
This period does not necessarily coincide with 
the period of wound healing. 

Summary 

1. The treatment of septic infections of the 
fingers has been discussed. 

2. The indications for conservative and 
radical surgery of hand wounds with special 
reference to war wounds have been discussed. 

3. The technique of finger amputations has 
been described. 

4. A simple method of extracting fish-hooks 
lias been given. 

5. Diphtheroid infections have been described 
with reference to management. 

6. The pathology and treatment of burns of 
the hand and fingers have been discussed. 
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SOME EXPERIENCES WITH PENICILLIN 

By J. T. CORNELIUS, ma, mjd. 
and 

CAROL E. JAMESON, mjj, f.a.c.8., fu.cj3. (C.) 
Missionary Medical College, Vellore ( South India) 

L Bacteriological (Dr. J . T. Cornelius) 

In December 1944, penicillin was made 
available to the hospital by th'e surgeon- 
general with the Government of Madras for 
clinical trial, and since March 1945, it has been 
purchased in the open market. 

The following report relates to the results 
and experience gained in the use of penicillin 
in the treatment of selected cases of infection 
which were sulphonamide-resistant, and caused 
by organisms that were penicillin-sensitive on 
bacteriological tests. 

la the bacteriology laboratory, ^ Fleming’s agar-cup 
method was adopted for determining the penicillin 
sensitivity of the organism. The method consists in 
puncturing one or two circular holes in a blood-agar 
plate with a sterile cork borer, and after inoculation 
and spreading, a drop of weak penicillin (10m and 1m 
per c.c.) is pipetted into each hole. The inoculated 
plates are incubated. Penicillin diffuses through the 
media and produces zones of inhibition from the centre 
of the hole. The distance of the inhibition zone from 
the centre is taken as a measure of the sensitivity of 
the organism. 

In a few cases, the penicillin content of exudates 
was also estimated by placing it in a cup in an agar 
plate which was heavily inoculated with Staphylococcus 
aureus and noting the distance of the zone of inhibition 
from the centre. This gave a measure of the concen- 
tration of penicillin in the exudate. By this method, 
the effect of penicillin was found to persist even after 
48 hours of treatment. 

Penicillin sensitivity tests were carried out on micro- 
organisms isolated from blood cultures or cultures 
from infected areas when they are considered to belong 
to the group of penicillin-sensitive organisms. Suit- 
able cases were thus selected for penicillin treatment. 

Penicillin was obtained as the sodium salt. It is a 
brown yellow powder put up in vacuum vials of 
one hundred thousand units. It is extremely soluble 
in water and saline. The sealed vials containing the 
dry powder are stored in the refrigerator until they 
are used, as the potency of penicillin is affected by 
high' temperatures. The potency is measured by the 
amount of penicillin which completely inhibits the 
growth of a test strain of Staphylococcus aureus which 
is termed the Oxford unit. 

Twenty c.c. of sterile saline is introduced with a 
sterile syringe through the rubber cap of the vial with 
aseptic ^ precautions. This gives a solution of 20 c.c. 
containing 5,000 units per c.c. These vials containing 
the solution are also placed in the refrigerator during 
use, and they were used up within 24 to 48 hours of 
preparation. Three to five c.c. of this solution were 
injected, intramuscularly at 3-hour intervals into.. the 
patients under penicillin treatment. 
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Temperature was still 103.8 °F. with daily chills. 
Penicillin 300,000 units given. • 

Clinical course : A generalized eruption resulted 
from sulphathinzole sensitivity, and both ears were 
involved in a swelling which looked like erysipelas. 
Temperature 103 °F., and delirium continued. Urine 
showed sugar. After 300,000 units of penicillin gwen, 

15.000 units every 3 hours for 3 days, his temperature 
was normal and toxsemia gone. 

Result : Rapid recovery. 

VII. A woman, aged 34. 

Diagnosis r Ruptured ectopic gestation — toxaemia — 
pneumonia. . . . 

Bacteriology : Sputum culture — penicillin-sensitive 
streptococci. 

Treatment ; Laparotomy with the removal of rup- 
tured tube, and autogenous transfusion. Sulphathiazole 

2 tablets every 4 hours for 3 days. M&B 693 every 
4 hours for 3 days. Oxygen inhalations. Penicillin 

60.000 units at 10,000 units every 3 hours for 6 doses. 

Clinical course : The patient was admitted with 

bowels acutely distended with gas, and the abdomen 
full of blood, with an influenza-like cold and cough 
with temperature of 100°F, Emergency ectopic opera- 
tion was done and auto-transfusion. Distension made 
it difficult to return the bowels to the abdomen. Cough 
grew worse after operation with severe dyspnoea and 
thick yellow sputum. The abdominal distension had 
subsided, so the dyspnoea was not due to that, but 
it increased throughout the first week post-operative, 
with signs of pneumonia in the left lung. She was tun 
ill to be taken to the x-ray room until facer when 
the film showed a resolving pneumonia. Oxygen was 
given intermittently, 29-12-44. The dyspnoea was severe 
enough to suggest a pulmonary embolism. 

After 60,000 units of penicillin, 10,000 units eveiy 

3 hours for 6 doses, the condition improved rapidly. 
Temperature was normal in 4 days, and she was dis- 
charged within 9 days. 

It is of interest to note that this was the eighteenth 
pregnancy. All the previous ones ended in toxaemia 
and miscarriage.. The one preceding this was pavtic* 
ularly severe, with a blood pressure of 220/140. 

Result : The patient was discharged on the 21st day 
in good condition. The dose of penicillin was 
unbelievably small, but I believe tipped the - balance 
between life and death. Similar reports have appeared 
elsewhere.. 


VIII. A medical man. 

Diagnosis : Abscess of finger. 

Bacteriology : 16-3-45. Smear — Staphylococcus 

aureus- and streptococci, culture from pus, Staphylo- 
coccus aureus . 


Treatment : Sulphathiazole by mouth. Incision and 
drainage, but it did not drain freely. Penicillin 255.00C 
units, 15,000 every 3 hours, and 15,000 applied locally 
at intervals in a cream. Total 270,000 units. 

Clinical course : Toxaemia continued in spite ol 
sulphathiazole by mouth and incision. The whole tinget 
remained swollen and there was no tendency to localize 
After penicillin treatment for 3 days, the finger iookecj 
much better and the toxaemia subsided. 

Result : Good. The abscess was covered with a 
delicate scar 15 days after treatment. 

IX. A patient, aged 25. 

Diagnosis : Cellulitis of arm. . 

Bacteriology : 15-3-45. Smear from pus— Staphylo- 
coccus aureus ; blood culture — negative. 

Treatment: Sulphathiazole by mouth. Incisions 
Penicillin 15,000 units every 3 hours. Total 500 006 
units. 

Clinical course : Marked toxaemia and high tem- 
perature until 3 days after penicillin. X-ray of the 
right humerus showed only thickening of the neri- 
osteum. ✓ 1 

Result: Cure. 30-4-45. No pus, but skin not yet 
closed over granulation tissue. 

X. A woman, aged 21, 

Diagnosis : Chronic gonorrhoeal, cervicitis and 
salpingitis. 


Bacteriology : Cervical smears, and cultures showed 

^Treatment : 4 T.A.B. vaccine intravenously starting, 
with 1 c.c. and increasing to 4 c.c. with febrile reactions 
to 103. Sulphathiazole 66 tablets. Gonococcus vaccine 
20 .millions, 40 millions and 50 millions. No improve- 

m Clinical course : The profuse irritating yellow dis- 
charge continued. No trichomonas was founds 
Penicillin 200,000 units given at 15,0C0 every 3 hours 
and 1 c.c. locally into the cervix with the pa!ien t in 
the Trendelenburg position; followed by a vaseline 
tampon in the vagina given twice. A lam man a lynt 
was also-put into the cervix to help drainage. Medical 
diathermy was given — 120°F. for 10 minutes, to ccuix. 
This increased the profuse watciy discharge temporarily. 

Result : Marked improvement. 

' XI. A patient, aged 22. 

Diagnosis : Crushed of the leg below the Knees. 
Bacteriology : No culture be;b recuperation. Culture 
rom wound after operation— B. pyocyaneus and B. coli ' 
No gram-positive organisms after treatment. 

Treatment : Removal of leg by severing tissue 
(patient was in shock). Amputation of ragged ends 

2 days later. 78 tablets of sulphathiazole and 2 . 
transfusions 200 c.c. and 150 c.c. given; 312,000 uuits of 
penicillin given- prophylactically, 34,000 locally to the 
wound and 278,000 parenterally. 

Clinical course : This is the only patient treated 
prophylactically with penicillin. After the last infec- 
tion, the penicillin content of blood was test - -! and 
showed about 2 units per c.c. This'is the only ease 
in which we tested the penicillin content of blood. 

Result : Good. The surgeon believed that the case 
would have been very much prolonged had the penicillin 
not been used. The temperature came to normal 
within 2 weeks. 

XII. A child, nged 1} years. 

Diagnosis : Unresolved pneumonia. ^ ’ 

Bacteriology : Sputum culture. Penicillin-sensitive 
pneumococci. 

Treatment : M&B 693 by mouth, i tablet doses. 

A greater amount was given than for the average case 
of pneumonia. X-ray still showed a large shadow at 
the left base. Penicillin 100,000 units, 5,000 units every.; 

3 hours for 20 doses. ^ -■ * 

Clinical course : Toxremia and fever continued in 

spite of treatment until penicillin was given. The tem- 
perature dropped to 99°F.» but recovery was delayed 
b.y dysentery. X-ray treatment to the chest was also 
given for the unresolved pneumonia. 

Result : The child was taken home against advice,, 
very much improved. We believe this case showed a ; . 
definite response to penicillin, but it was not so clear- 
cut as some of the others. 

The three following cases showed a definite 
response to penicillin treatment, but we believe 
that in all three further surgery is indicated to 
remove the focus. 

XIII. A patient, aged 17. « 

Diagnosis : Multiple osteomyelitis. . - ^ \ 1. 

Bacteriology : Blood culture— negative. Smear from ■ 

sinus. Staphylococcus aureus. ^ * 

Treatment : Penicillin 15,000 units every 3 hours for 
14 doses. 12.500 units every 3 hours, 3rd’ and 4th ^ 
days, and 10CC0 units every 3 hours, the’ 5th' day to a " 
total of 500,000 units, following repeated surgical ■ 
procedures and sulpha drugs by mouth. 

Clinical course : Toxemia improved at once after : 
penicillin; temperature dropped from 103 “F.- to 99°F. • 
It ro=e again a'ter an interval of a few days. ’ ' 

XIV. A woman, aged 25. „ ; 

Diagnosis : Cystitis— pneumonia, thrombophlebitis. • 
bacteriology : Urine— gram-negative rods. 11-4-45 • 

& m-pneumocoec„s and Micrococcus catarrh,, hs. 

cuRure— ^ streptococci and Micrococcus Iclra- 
yenus. Urine culture — sterile. 17 -4-45. 

Treatment : Bladder irrigations with 1/4.C00 acri- • 

nnits ne at S 15 00n a ”v su,pha d [ u S 3 - Penicillin 9flO;OGO' ‘ 
units at lo,000 units every 3 hours intramuscularly 
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Result : Death. After death, a sterile syringe drew 
out from the lung pus with penicillin-sensitive staphy- 
lococci. The symptoms suggest a rupture ol the 
pulmonary abscess into the pleural cavity. Post 
mortem refused. 

XX. A woman, aged 55. 

Diagnosis : Diabetes and post-operative sinus. 

Bacteriology : Staphylococcus and pyocyaneus m 
culture from sinus. 

Treatment : After a month of treatment with 
various antiseptics and curetting of the wound, it finally 
closed after injections into the sinus of washings from 
an empty penicillin bottle 1 

Clinical course : The sinus in the abdominal wound 
followed the removal of a large extensively adherent 
multiple endometrial cyst together with a hysterec- 
tomy. The tumour had to be dissected, from the 
bowels on all sides. The sinus followed a wound 
infection. As the patient was very fat, this was quite 
deep. 

Result : Healing. t Our results bear out the well- 
known fact that penicillin is very potent in cases with 
sensitive organisms and adequate drainage. 

No toxic effects or reactions such as throm- 
bosis of veins, fever and local irritations were 
observed. Very few injections were given in- 
travenously. There seem to have been no in- 
juries to kidneys, liver, bone-marrow or nervous 
system. We used it intraspinally in meningitis 
cases on two occasions with also generalized 
blood infections. -No cutaneous rashes occurred.. 
Penicillin was used successfully in infections 
due to Staphylococcus aureus , streptococcus, 
pneumococcus, gonococcus and anaerobic strep- 
tococcus. Cases came from both the medical, 
surgical and obstetrics sections, and to them 
our thanks are due. 


A CASE OF PERI-DUODENITIS WITH 
DUODENAL STENOSIS AND , 
TRACTION DIVERTICULA 

By STEFANINI MARIO, ux. (Rome) 
and 

SPAGNOLIO FRANCESCO, mj>. (Milan) 

After the exhaustive papers on the subject 
by Kellog (1933), and Kraas and Beck (1934), 
and several reports of cases by various authors 
following the work of Case, it would appear use- 
less to report any further cases. The present 
one is reported only in view of its very peculiar 
features and pathogenesis. 

History .— In 1936 the patient, a male, aged 56, 
suffered from a cold tuberculous abscess starting from 
the Sth dorsal vertebra. He was then put in plaster 
for 2 months and in an orthopaedic corset for another 
4 months. In May 1943, a caseous abscess was opened 
in the right paravertebral region at the level of the 
first lumbar vertebra, and the patient was immobilized 
again for 4 months. From September 1943 to October 
1944 the patient complained -of intermittent stabbing 
pains in the epigastrium, occasionally diffusing to the 
back, without any relation to meals, especially occur- 
ring during the night for a period of 1 to 2 hours 
and accompanied by nausea and occasional bilious 
vomiting. Vomiting did -not relieve the symptoms. 
During the last 2 months of 1944, the patient's symp- 
toms- increased in frequency and severity; during the 
first months of 1945, his troubles became continuous. 


The pains were then .cramp-like, starting in the right 
hypochondrium and extending to the back, occasionally 
to the right shoulder and to the lower part of the 
lumbar spine, and were present most of the day and 
night. The patient used to refuse any solid food and 
seek relief in frequent lavages of the stomach and 
injections of morphia, by which pain was only 
porarily suppressed, while it was only relieved by 
atropine. Habitual constipation, loss of strength and 
weight (30 lb.). The genupectoral position and Hayeis 
devices did not relieve the pain. Later his vomiting 
became almost- continuous, and the vomit was always 
tinged with bile. The patient was then sent for sur- 
gical treatment to a , surgeon, whose report is unfor- 
tunately not available. The patient never showed any 
temperature. 

Examination . — Veiy poor general condition. Offensive 
breathing, tongue coated. Skin and conjunctive pale. 
Deformed scar in the right paravertebral region between 
the 12th dorsal vertebra and 3rd lumbar vertebra. 

Respiratory system : few rhonchi scattered all over 
the lungs. 

Circulatory system : heart area within normal limits, 
Second aortic sound accentuated. Blood pressure 
120/80. 

Abdomen : right hypochondrium and lower part of 
the epigastrium slightly tender at pressure. 

Examination of the nervous system : negative. 
Spine : the spinous processes are tender on pressure in 
the lower dorsal region, which is rigid. 

Examination of the gastric function shows extremely 
variable content of the fasting stomach (from 1-2 cm. 
to 1-2 pints of fluid). Mucus, starch, bile ordinarily 
present, blood absent. Lactic acid is not present.- 
Vomiting contains rarely blood and frequently 
undigested food. The acidity curve is of high, conti- 
nuous type (maximum 110 free HC1, 130 total acidity 
in 2 hours fractional extraction) ; the examination of 
the deposit shows only sarcince and few red blood 
cells. 

Bjood urea : mg. 34 per 100 cm, of plasma (? chloro- 
penic). Blood sugar : mg. 100 per 100 cm. of plasma. 

Examination of stools, blooa, urine, etc.; revealed 
nothing of importance. 

An z-ray of the spine showed evidence of an old, 
caries of the Sth dorsal vertebra upper aspect, and of 
marked irregularity of the lower edge of the 1st lumbar 
vertebra. There were definite osteoarthritic changes in 
the lower dorsal and lumbar regions of the spine. A 
radiological study of the gastro-intestinal tract after 
a barium meal showed a hypertonic stomach of normal 
outline, size and shape, with marked mucosal pattern. 
There was some gastric residue in the 4th control, but 
no evidence of stenosis of the antero-pyloric area. 
Duodenal cap directed backwards. Diverticular pouches 
were visualized in the part of the duodenum, near the 
concave border, tender on pressure. The duodenal loop, 
at the level of its second' flexure, was enlarged and 
tender, and showed deep mucosal pattern and peristaltic 
waves. Stasis had been detected ' in the diverticular 
pockets and in the enlarged loop. Radiological conclu- 
sions : moderate pylorospasm, diverticulosis with peri- 
diverticulitis of the second portion of the duodenum 
and stenosis probably secondary to adhesive peritonitis! 


The mild pylorospasm is amenable to atro- 
pine, morphia and an oral dose of 20 mo- of 
benzedrine. 


As it is easy to exclude a reflex pylorospasm 
from lesions of the appendix, gall-bladder or 
kidneys, the continuity of the symptoms, the 
attacks of bilious vomiting, the absence of 
relation between pains and meals, the presence 
°vP“® m , l “ e fasting gastric juice well .fit in 
with the picture of a chronic duodenah obstruc- 
tion (Kraas and Beck, 1934). 

It would take too long to exclude here all the 
congenital and acquired lesions of the head - of 
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the pancreas and duodenum (intrinsic and 
extrinsic) capable of causing a duodenal obstruc- 
tion. Two points are worth stressing in view 
of the increasing number of cases of duodenal 
obstruction of this type lately _ reported : (1) 
The absence of giardia intestinalis in the stools, 
as giardiasis may be a cause of duodenal 
obstruction through a chronic hypertrophic 
duodenitis (Kirklin, 1933). (2) The symptoms 

are not relieved with the Haye's devices -or by 
the patient taking up a genupectoral position, 
as they are relieved in duodenal obstruction 
caused by compression of stretched arterial 
vessels (Wilkie, 1921). As diverticula are 
present, it would also be justified to think that 
they may be responsible for duodenal obstruc- 
tion. In a typical case reported by Kellog 
(1933), a distended diverticulum was respons- 
ible for a duodenal ileus of chronic type with 
biliary obstruction. 

Described more frequently by radiologists 
than diagnosed by clinicians, duodenal diver- 
ticula have lately received considerable atten- 
tion. Walton ( 1930) has classified as follows 
the clinical pictures of diverticulosis of the 
duodenum : (a) silence of symptoms ; (b) 

dyspepsia (flatulence, feeling of distension, 
nausea) ; (c) symptoms of peptic ulcer ; 

(d) symptoms of chronic pancreatitis ; ( e ) 

symptoms of mild, intermittent duodenal 
obstruction (jaundice, biliary colic). In our 
case, the continuity of the symptoms and 
especially the radiological picture come to our 
help in excluding the possibility that all the 
symptoms of chronic duodenal obstruction were 
due to traction diverticula of the concave, outer 


border. 

It appears that, in our case, duodenal obstruc- 
tion and diverticula (most probably present) 
are both the result of adhesive peritonitis. A 
cold abscess of the 8th dorsal vertebra, descend- 
ing' along the retroperitoneal tissue, must have 
involved the peritoneal layer, causing a amused 
process of peri-duodenitis, especially of the 2nd 
and 3rd portion, with secondary retraction. 
The mechanism of formation of the obstruction 

' *The formation of the diverticula, primarily 
due to traction, must have been favoured by a 
mechanism of pulsion for the obstacle present at 
a lower level of the duodenum. m 

In this way we can explain the peculiar 

features of the case, which are 

1 The occurrence of acquired secondary true 
diverticula from traction in the second portion 

2 ^ e Their 6 unusual position near the concave 

border of the duodenal loop.; . 

3 The slow, and for a long time silent, 
development of a chronic, progressive duodenal 
obstruction. 
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SOME POINTS IN SURGERY OF THE 
THYROID GLAND 

By M. G. ALLEN-MERSH, m.m.f. (Bengal) 
Assistant Surgeon, Gilgil Agency 

About nine-tenths of simple goitres are 
adenomatous (Wheeler). How truly does this 
apply to the hill tribes who live in the- ranges 
of the ICarakorams to the north of Kashmir, 
where goitre is more or less endemic. In cer- 
tain districts. practically 90 percent of the in- 
habitants are afflicted with the disease, yet 
continue with their daily work in their fields, 
toiling just as if these swellings around their 
necks were physiological rather than pathologi- 
cal. In most cases the goitres are adenomatous, 
though occasionally one comes across a purely 
cystic colloid tumour, or even more rarely 
one purely parenchymatous , in nature. Those of 
the purely parenchymatous type respond to 
iodine therapy if treated sufficiently early, but 
the colloid cystic and adenomatous or nodular 
varieties require surgical intervention. 

It is not my intention to discuss' the etiology 
of the disease (which is still disputed) but to 
describe the surgical procedure adopted here in 
partial thyroidectomies or sometimes • hemi- 
thyroidectomies necessary lor most of the cases 
which come up for operation. ' , ' ' 

It is seldom that one meets: with an early 
case, of a small nodular growth. Those who do-, 
deeide to have their goitres removed do so 
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either because their* tumoura -have become too 
imsightly, or because, after many, years, they 
are only just beginning to feel the, effects . of 
pressure' on the trachea, or because they have 
been requested to do so by their wives. In 
any case, the tumour is nearly always large, 
and its removal is not always easy. The toxic 
nodular goitre is rare here, and our surgical 
experience is. confined to the non-toxic variety. 

The pre-operative treatment consists of 10 
minims of Lugol’s iodine a day f.or 3 days, with 
a careful watch for nervous or cardiovascular 
disorders. Forty-five minutes before the oper- 
ation, morphia 1|6 grain and hyoscine if 150 
grain are given hypodermically. In two 
early cases local anaesthesia was used, but as 
the tumours were large and a considerable time 
was spent in the operation, the patients grew 
tired, and the anaesthesia began to wear off 
before the end of the operation. Since then I 
have always preferred a general anaesthetic. 
Unfortunately, there are no means for intra- 
tracheal gas and oxygen and ether here, and 
the open general method has been compulsory. 
The anaesthetist should, if possible, be shielded 
from the surgeon by means of a Wheeler’s face 
screen. 

The incision is made as low as possible in 
the neck (preferably in a crease of the skin) 
either on the side of the tumour or over both 
sides according to whether the tumour is uni- 
lateral or bilateral. For those arising from the 
isthmus of the gland (and these, in my opinion, 
are the most difficult) the incision is usually 
shorter and almost midway between the ster- 
nocleidomastoid muscles. The skin incision 
being completed, the platysma comes into view, 
and the surgeon must decide whether the goitre 
can be tackled - through a vertical, or - a trans- 
verse incision in the fibres of the platysma. If 
•the tumour is fairly large ' I ' personally go 
through the platysma transversely. To dissect 
up tlie skin and then to incise the platysma 
vertically requires more time. The vessels are 
then tied with fine catgut and skin-towels 
applied. The next layer is the deep cervical 
fascia covering the pretracheal . muscles. 
Underneath the fascia, and lying on the mus- 
cles, may be seen .the right and left anterior 
jugular veins. The fascia is incised and the 
veins divided between clamps and ligatured. 
As in the case of the platysma, the pretracheal 
muscles will have to be divided either vertically 
or transversely. Often, in large goitres, the 
muscles may be so stretched as to appear 
membranous. They may be divided trans- 
versely without danger of much retraction or 
hemorrhage. In very large 'goitres I have found 
it necessary to divide a part of the sternocleido- 
mastoid muscle to give more room for dissec- 
tion and ligature of the lateral thyroid veins. 
Underneath the pretracheal muscles the cap- 
sule of- the gland (a thin layer, oh fascia cover- 
ing the gland) comes into view. It can easily 
.be picked up and divided and then pushed over 


the substance of the thyroid with gauze. Care 
should be taken not to injure any veins run- 
ning over the surface of .the gland, beneath the 
fascia. Rupture of * any such vessel causes 
troublesome hemorrhage and a waste of valu- 
able time. 

The superior thyroid leash of blood .vessels is 
next sought for. It will be found lying over 
the medial aspect of the upper pole of the 
gland. . It is wise to dissect the. leash up as 
far as possible towards its origin from the 
external carotid, so as to avoid missing a 
branch which may possibly occur higher up. 
Personally, I use a Watson-Cheyne’s dissector 
for this purpose. Having decided, on the point 
of ligature, a thyroid dissector with an eye is 
passed under the leash and a ligature is drawn 
under and divided (figure 2, plate XXVI). 
The ligature is tied above and, below, and the 
leash of vessels is severed by cutting down on 
to the dissector passed under the vessels.. A 
double ligature above, is a jwise precaution. 
Now the superior pole of the gland will be found 
more or less free and can be dislocated. The 
fingers are passed over the lateral margin of the 
gland and the mass is. gently lifted towards 
the middle line, when the lateral thyroid veins 
will become visible. Sometimes these veins are 
extremely large and engorged, and rupture of 
one may be a source of considerable anxiety 
to the surgeon. Each vein should be carefully 
isolated and ligatured. The common carotid 
artery will then be seen and felt pulsating in 
the depths- of the wound. 

The gland is again gently moved over to- 
wards the middle line, and the inferior thyroid 
artery and veins are sought for. The artery 
will usually be found under the inferior pole, 
entering the gland substance or running over 
its surface after passing beneath the common 
carotid artery. . These inferior thyroid vessels 
are ligatured and divided as in the case 
of the superior thyroid vessels, and one may 
encounter more difficulty in doing so, especially 
in large goitres. This done, it will now .be 
possible to lift the whole giand out .of the wound 
and turn it over upon the isthmus. In cases 
for partial thyroidectomy I then place a ring 
of artery forceps on the capsule just below the 
line where the section is planned,. Two or 
three are placed 'on the vessels running across 
the isthmus from the opposite side. The gland 
is then cut across above the forceps in a wedge- 
shaped manner, large bleeders being picked up 
with forceps during the section." If both the 
superior and inferior thyroid arteries have been 
ligatured properly, there is seldom much bleed- 
ing. Some surgeons prefer to cut vertically 
through the middle of the isthmus down as far 
as the- trachea. If the isthmus is enlarged I do 
not practise this method, as it often causes 
rather troublesome hemorrhage from the 
trachea and tissues beneath. To avoid injuring 
the. recurrent laryngeal nerve, it is wise not to 
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value no. 2 is taken when he is first able to 
perceive the central dot as the iris diaphragm 
is gradually opened. For this experiment, 
Sankaran found that a person, having the 


Scale 




L — Microscopic lamp 
D — Iris diaphragm 
E — Opal glass 


C — Ground glass 
A — Quincunx 
B — Goldberg ■ wedge 


A Goldberg wedge (B) is a glass plate com- 
pletely opaque at one side, and completely 
transparent at the other, with intermediate 
gradations of light in between. The pointer on 
the handle of the 

iris diaphragm Fig. 1 .— Sankaran’s instrument for assaying vitamin A 

marks the grada- sub-nutrition, 

tion necessary for 
the patient to per- 
ceive the central 
dot of the quincunx. 

The examina- 
tions were carried 
out at night, but, 
if a dark room is 
available, the bio- 
photometer can be 
used during the 
day. The patient 
is made to ac- 
quaint himself 
with the surround- 
ings, and the pro- 
cess of testing. He 
is made to wait in 
the darkened room 
for 15 minutes for 
the visual purple 
to come to a state 
of equilibrium, so 
that the examina- 
tion of the subse- 
quent patients also is commenced when they 
have attained a similar adaptation of their 
retinae. Thus, all the results, having been taken 
under standard conditions, are comparable. 

After the patient is conversant with the 
details of the test, he is made to look at the 
powerful source of light, the opal globe, for 

30 seconds without closing his eyes ( see 
figure 2, plate XXVII) . While looking at 
this globe, if the individual happens to wear 
glasses with advanced errors of refraction, 
they are removed to avoid smarting of the 
eyes. The glasses have to be put on im- 
mediately the opal globe is put out, and he 

is asked to look into the view-finder. Then as 
soon as the subject finishes looking at the 
bright source of light, he is immediately asked 
to look into the photometric, viewer, the 

light (L) is switched on, and the diaphragm is 
gradually opened till he is able to see the cen- 
tral dot of the quincunx. Value no. 1 gives a 
rough indication of his deficiency and also gives 
a reminder to the patient of the exact location 
of the central dot which he has to look for sub- 
sequently. Then the light (L) is put off, and 
the reading is taken on the diaphragm dial (D) 
seen with a small pocket torch, and the shutter 
completely closed. The patient is made to con- 
tinue to look into the dark view-finder for 2-i 
mmutes, during which time he is given a chance 
to reform the visual purple as much as his cir- 
culation can replenish the vitamin A Imme- 
diately after 2) minutes, (L) is ' lighted and 


value 
and . 


optimum reserve of vitamin A, has a 
of 10 units of light for the first reading 
4 units of light for the second reading. 

Sankaran s biophotometer has the advantage 
over other instruments that (a) the time 
taken for a test on each person is less than 5 
minutes, and a large number of examinations 
can be made at one sitting, and ( b ) the silent 
mercury switch of the light (L) gives an 
opportunity for the operator to check whether 
the patient is giving a sensible .answer or not 
ice5M«.s.-—With this apparatus 1,280 members 
ot Mis Majesty’s forces were examined in a for- 
ward area. To test the accuracy of the instru- 
ment, 25 healthy medical officers of the hospital 
staff were examined ; all of them gave normal 
readings. Then 15 female nurses, 50 British 
officer patients in the hospital, 100 British 
soldiers and 1,090 Indian soldiers were examined 
A one of these were selected but taken from 
the convalescent patients in the hospital, most 
f nn t ’ le T se J were suffering from malaria. Out of 
1,090 Indians, 280 were of the static unit who 
were not patients. They were specially in- 
find oufc Aether malaria, which was 

rm.U commonest malady of patients tested, 
could give any variation in vitamin A con- 
tent or mght vision ; if anything, the hospital 
patients showed slightly better results than the 
Indian soldiers of that unit. Those patient! 
who gave abnormal results were retested with 
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the,. -photometer.. In . 50 consecutive abnormal 
cases, the .retest, showed no appreciable differ- 
ence in the first repeat test— rarely over one 
unit. Those with defective adaptations were 
examined the following morning to discover if 
any organic eye changes were responsible for 
the poor dark vision, and if an organic cause 
was discovered, they were excluded from this 
survey. Of the 50 British officers, 5 (10 per 
cent) showed poor dark adaptation ; of 100 
British soldiers 14 (14 per cent), and out of 
1,090 Indian soldiers 319 (29.2 per cent) were 
below par ( vide table A). Amongst the British 


dark; : while 2 had/normal dark adaptation; 
8 . showed moderate,' 6 great, and 20 -serioqs 
defect in dark adaptation. ' 

Thus it appears that the complaint of night- 
blindness in the army is not common in its 
true form, though poor dark adaptation seems 
to suggest night-blindness to the patient (as 
in 30 of 32 Indian soldiers) . 

In the light of the Oxford Nutrition Survey, 
recent investigations by Stephens ; (1942) 'upon 
10 male volunteers of normaT nutrition, .showed 
that dark adaptation of 8 of them became poor 
after a month of vitamin A deficient diet ; but 


Table A 


Results of biophotometer examination of 1,280 military personnel 


1 

Total 

Nobmal 

I 

t Defective 

1 

5-10 

1 

11-15 

i ' 

j 16 | 

Ni^ht- 

- blind 

Num- 

ber 

Per 

cent 
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Num- 

ber 

Per. 

• cent' 

Num- 
j ber 

! ! 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber. 

. Per, 

* cent 

Medical officers * . j 

25 

25 

100.0 



; j 
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| * *. ' ■; 

British officers . . j 

sa 

45 

90.0 

5 

10.0 

5 j 

10.0 

i 



, , 

* » / 

British soldiers . . j 

100 

86 

86.0 

14 

14.0 

1 14 

14.0 

j 

! : 

i • , ■ 

»% 

• 

Nurses ^ . , | 

15 

13 

86,7 

2 

13.3 

2 1 

1 13.3 

• • 


. , 



Indian soldiers . , j 

1,090 

790 

70.8 i 

319 

292 

ISO 

1 16.5 

65 

i 

*• 6.0 

41 

3.6 

2 

Total . . , 

1,2SD 

959 | 

i 

73,4 

340 

28.6 

201 

155 ; 

1 

65 ; 

J 

6.0 

41 ! 

3.6 | 

2 


officers and men, none showed gross defects in 
night vision, but out of 319 Indian soldiers 
showing some defect 180 (16,5 per cent) 

showed moderate defect ; 65 (6 per cent) con- 
siderable defect and 41 (3.6 per cent) severe 
defect. Two Indians could not see the centre 
dot at all. 

38 (3.5 per cent) of the 1,090 Indians com- 
plained of night-blindness. Of this number, 
there were only 2 who could not see in the 


after a single dose of halibut oil, the light 
threshold fell sharply, , and after a few further 
doses the original level was reached. Twenty- 
five Indians with deficient vitamin A' were 
treated with vitaminized oil, one ounce three 
times a day. After one week's treatment, all 
of them improved, and 18 showed normal dark 
adaptation. The rest; with the exception of 
one, reached , normal limits after another week 
(see .table B). , I 


Table 

Results of administration of vitaminized oil 


No. 

t 

2 

3 

4 

5 

1 

6 

f 7 

j 

1 

! 8 

- 9 

10 

[ li 

t 

! 12 

i 

a > 

10/5 

22/9 

16/8 

20/12. 

17/7 

,.2 1/8 

j 

. 22/8 

28/11 

i 

i 

30/9 

17/6 

25/12 

12/10 

h 

8/4 

6/4 

10/4 | 

11/6 

12/5 . 

12/7 

, 8/4 

. 9/4 

-26/9 

. 9/3 

20/9 

8/4 

I 

c 

•• 

i.: 

• » 

8/4 

8/3 

9/4 

•• 


-20/9 


10/4 

•• 


a. Figures before treatment, b. Figures one week after treatment.. 

The numbers represent units of light f° r the first 
Normal is' 10/4. ' - 

Left figure is the. first reading ftnd-, : the : i?ght figure 
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• The term vitamin A covers two closely re- 
lated substances (A1 and A2) functioning 
essentially as if they were one. These are 
colourless, fat soluble, and fairly, stable sub- 
stances which can withstand the ordinary pro- 
cess of cooking and heating. There are at least 
four substances (alpha, beta and gamma caro- 
tenes, and cryptoxanthin) known to be precur- 
sors of vitamin A. These vitamin A pre- 
cursors are readily hydrolized in the body, 
chiefly in the liver, yielding vitamin A. 
Hence the presence of any of these precursors 
in the food adds to its vitamin A value, 
though not to its vitamin A content. Fish- 
liver oil contains vitamin A and practically 
none of its precursors ; green leaves have a high 
vitamin A value, but no vitamin A ; and 
animal organs often contain both vitamin A 
and some unchanged precursors, usually caro- 
tenes, and this is also true of milk and eggs. 
A molecule of beta carotene C A H53 yields two 
molecules of vitamin A 2 C 2 Hso . This caro- 
tene molecule is symmetrical, and the link of 
hydrolysis is a double chain at the centre of 
the molecule, each half taking both the H and 
OH of a molecule of water. Beta carotene 
thus yields very slightly over its own weight 
of vitamin A. The other precursors also 
hydrolize at a double link, but as their mole- 
cules are not symmetrical, each of them yields 
only one mo'ecule of vitamin A. Thus each 
of the other three precursors has only one half 
as much vitamin A value as has beta caro- 
tene. The human body is capable of storing 
vitamin A in quantities sufficient to meet the 
nutrition needs for a considerable time. The 
quantity required by a human adult, as reported 
in 1939 bv Booher, Callison and Newston, is 
1,750-3,850 I. U. per day in the form of vitamin 
A ; 3,010-7,210 I. U. in the form of carotene. 
In Booher’s experiment on 5 ‘ ostentatiously 
healthy’ humans, the depletion period varied 
from' 16 to 124 days. In 1937 the adult require- 
ment for vitamin A was assessed by a Technical 


Commission of the League of Nations at about 
3,000 I. U. a day. It was suggested that this 
intake could be assured by taking a pint' of 
milk, one egg, onp ounce of butter and a help- 
ing of green vegetables daily. But^ this diet is 
rarely possible in war time, especially in ; the 
field. However, the gross carotene content of 
carrots, as estimated by chemical tests/- is 
usually 2,200 to 4,000 I. U.|100 grammes which 
means that even with inefficient _ absorption, 
carrots must be a valuable source of vitamin A. 

Carotene is not destroyed by cooking, .and 
there is evidence that cooking increases digesti- 
bility ’with a corresponding increase in the effi- 
ciency of absorption of carotene. Greens of the 
spinach type, and in India the common growing 
saks, are rich sources of vitamin A, as also 
several other Indian vegetables (see table C). 
The preservation of these vegetables can pro- 
vide a cheap and rich source of vitamin ‘ A ’. 
For example the Indian dishes prepared from 
carrots — halva, muraba,- gagrale, etc. — can be 
easily preserved and .transported even to the 
front line. 

Summary and conclusion. 

An account is given of. a study of . dark 
adaptation of 1,280' army personnel. 14 per 
cent of British soldiers and 29.2 per. cent of 
Indian soldiers showed defective dark adapta- 
tion as tested by Sankaran’s photometer. 
Twenty-six of the Indians with defective -vision 
were treated with vitaminized oil. All, except 
one, developed normal dark adaptation ..within 
two weeks. Thirty-six (3.2 per cent) .of the 
Indians complained of night-blindness, but only 
two of them were night-blind, though 28 of 
them showed defective dark vision. A .discus- 
sion of the application of recent knowledge of 
vitamin A to war-time nutrition in India 
is given, and it is suggested . that greater use 
should be made of foodstuffs, such as carrots 
and saks, which are plentiful in India, and are 
a rich source of vitamin A. 
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Dec.,' 1945]'' ULTRA-VIOLET THERAPY 


Macarthy 1 Every individual is. ' born with a 
varying .'susceptibility to light,' and therefore 
responds differently in the production of pig- 
ment.' Examples of this are. the response to 
light .offered by blondes and brunettes and those 
unhappy individuals who develop xeroderma 
' pigmentosa The colour of the normal skin 
depends not only on. its pigment content but 
also on its horny layer and blood content. In 
the normal skin, the capillary dilatation causes 
a reddening ; but on the whole it is mainly the 
pigment content that regulates the colour of 
the skin. 

Savill in his System of Clinical Medicine 
defines leuccderma (synonym — vitiligo) as ‘ a 
condition in which there is an absence of 
normal pigment in areas which are surrounded 
by darker coloured skin.’ Both congenital and 
acquired conditions are included in this term. 
But some dermatologists like Goldsmith include 
congenital achromic fixed patches under the 
term leucoderma, and the progressive acquired 
(patches under vitiligo. Personally, I prefer to 
include both the conditions under a common 
/ term leucoderma, but not leuco-melanoderma 
syphilitica. 

The exact causative factor of this disease is 
not known. Perhaps it might be a metabolic 
process in which depigmentation is only a local 
sign, or it might be an endocrine derangement, 
or it might even be of a pure nervous origin, 
or a combination of two or more of these 
factors. Bloch sees in vitiligo a kind of exhaus- 
tion of a primarily weak cell function as 
measured by the dopa reaction. 

Prom September 1942, four cases of leuco- 
derma underwent a full course (of six series) 
of ultra-violet ray exposures in the actino- 
therapic section of the Radiology Department, 
Stanley Hospital. Besides these, five other 
cases also attended the department for treat- 
ment, but as they had treatment for only a 
week or less they, are not included in this re- 
view. The ultra-violet lamp used is the modem 
high-pressure mercury-arc alpine-sun quartz 
•lamp in which there is a constant output. 

Treatment . — Exposures were made at a dis- 
tance of one metre, that is about 30 inches from 
the reflector edge of the ultra-violet ray lamp. 
According to the manufacturer, the distribution 
of the rays over the body of the patient is uni- 
form at a- distance of 30 inches from the reflec- 
tor edge of the lamp (variations above or below 
the mean intensity being within 5 per cent). 
The minimum perceptible erythema dose is 
taken as the unit. (Generally, it is about three 
minutes’ exposure at the standard distance of 
30 inches.) The bare diseased area was there- 
fore exposed to the rays, the part being kept 
at the standard distance of 30 inches from the 
reflector edge of the lamp. The minimum per- 
ceptible erythema dose was given on the first 
day,, and on each succeeding day the dosage 
was progressively increased by adding a 
minutes exposure every day till a maximum 


IN LEUCODERMA : MENON 

dosage of 12 minutes’ exposure was reached 
when it was’ continued and .a fulkccmrse. oi Jo 
exposures were given. The patient -was • then 
given a rest for two weeks- and a fresh course 
was started. . Thus a series of corpses were 
given but those -that, diet not -show any. improve- 
ment after six courses were considered as 

failures. . , . 

Clinical photographs were taken before, during 
and after treatment ; examinations of blood and 
urine, and of all the systems were done as a 
routine measure in all the cases. In one case, 
skin clippings for pathological report were 
taken from the diseased area both before and 
after treatment. Out of the four cases of 
leucoderma that went through a full course of 
ultra-violet ray therapy, three showed definite 
and considerable improvement, and could al- 
most be considered as cured, while the fourth 
with a leucodermic patch in the lower lip 
showed no appreciable improvement. 

The following three cases showed definite and 
considerable improvement in their . condition 
after ultra-violet ray therapy. Their clinical 
photographs taken before and after treatment 
are appended herewith (see plates XXVIII and 
XXIX). 

Case 1.— r A well-nourished boy of 14 years, _ showing 
no abnormality of any kind apart from the skin condi- 
tion, attended on 4th September, 1942. The skin condi- 
tion was of one year's duration. Fairly wide- areas 
of depigmentation with irregular edges were found* on 
the anterior aspect of*both legs below the knees.'- A 
few small patches on the* foot and a few spots 'on the 
face and forearm were also noticed. There was no 
loss of - sensation over these ~ depigmented areas. 

The first course of ultra-violet ray exposures over 
the diseased parts was completed on 5th October, 1942, 
and on examination, a few pigmented, spots .were .noticed 
on the original depigmented areas. The treatment 
was continued. On 16th February, 1943, pigmented islets 
were found to have enlarged with, some -.of. them 
coalescing. Five weeks later depigmented spots on- the 
face were replaced by normally pigmented skin, and 
the pigmented islets on the leg and forearm were con- 
siderably enlarged. After another three months the 
skin appeared to be normal except for a few depig- 
mented spots on legs and foot. 

Case 2. — A girl, aged 15 years, in good general condi- 
tion, came on 9th February, 1945, for the treatment 
of leucoderma. A small depigmented patch had started 
on the right lateral aspect of the abdomen, and later 
another small spot on the left lateral border. -These 
patches slowly grew to their present dimensions. A 
depigmented _ patch about 4X1* inches roughly 
quadrilateral in shape was situated on the infero-Iateral 
border of the abdomen on the right side extending 
posteriorly; another similar patch about 24. X lynches 
on the left side also extending posteriorly. There was 
no loss of sensation over the depigmented areas. 

On the 25th day of ultra-violet ray treatment, a few 
pigmented islets were found in the depigmented areas. 
After three months of treatment the pigmented islets 
spread considerably and coalesced together so that a 
good- portion of the original leucodermic patches was 
replaced by normal skin (see photograph). Unfor- 
tunately, a week later her father was transferred out 
of Madras and the . patient had to forego further 
treatment. * 

Case 3.— A well-nourished woman of 22 years came 
for the treatment of leucoderma.. Two years ago two 
depigmented spots started in the infero-Iateral border 
of the abdomen on both sideSj which later began, to 
spread towards the back. A month and a half later 
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RELATION OF BLOOD 


PRESSURE TO PREGNANCIES : COORAY 015 


No appreciable difference was noticed in the 
two groups. However the mean blood pressure 
was actually found to be lower in women who 
had passed "through several pregnancies. 

The incidence of hypertension in the two 
groups was then determined. Although different 
opinions have been expressed by. various authors 
regarding the normal blood pressure, it is 
generally accepted that the blood _ pressure in 
tropical women is lower than that in European 
females. Chopra et al. ("1942), in a large series 
of observations in non-pregnant women, state 
that the average systolic and diastolic pressures 
in Indian females on a mixed diet is 115.4 and 
70.2 respectively. Thiagarajah (1941, 1943) is 
of the opinion that blood pressure over 120/80 
constitutes hypertension, as he found that in a 
series of 159 cases of pre-eclampsia investi- 
gated by him in Ceylon, in only three cases was 
the blood pressure below this figure. In this 
study, any pressure which reached or exceeded 
120/80 has been considered to constitute a 
hypertensive state. The incidence of hyper- 
tension in the two groups calculated according 
to this criterion is as follows (table III). 


Table III 



Total 
number 
of cases 

Number 
of cases 
of hyper- 
tension 

i 

j 

Percentage 

Group (a) — 1st. and 

121 

68 

562 

2nd pregnancies. 
Group (b) — 3rd to 

126 

72 

55.6 

10th pregnancies. 


i_ 



No appreciable difference in the _ incidence 
of hypertension in the two groups is noticed. 
The ages in group (a) ranged from 15 to 33 
years, the average age being "23.4 years. In 
group ( b ) the ages ranged from 22 to 45 years, 
the average age being 30.1 years. Thus in 
group (6)- are to be found not only cases of 
multiple pregnancies (three and over) but also 
more elderly women than those in group (o). 
In spite of both these differences, viz parity 
and age, a slightly larger proportion of women 
in their first and second pregnancies developed 
hypertension. 


Discussion 

It will be seen from table I that in the age 
group 20 to 24 the mean systolic pressure of 
primigravidse exceeded that of multigravidce by 
6 mm. Hg, and the mean diastolic pressure by 
10 mm. Hg. Table II shows that the effect of 
successive pregnancies, if any, is to reduce the 
blood pressure, for the mean systolic pressure of 
women in the 3rd to the 10th pregnancy was 
lower than that of women in the 1st and 2nd 
pregnancies by 3 mm. Hg. and the mean diastolic 
by 2 mm. Hg. The ultimate effect of successive 
pregnancies on blood pressure, if any, appears 


to be salutary. Although it is thought that 
child-bearing throws a strain on the vascular 
system, which increases with each succeeding 
pregnancy, this is not shown to be the case with 
regard to blood pressure. There is no indication 
in this study that elevation of the blood pres- 
sure is caused by child-bearing. 

The other important consideration is the 
effect of pregnancy on the incidence of hyper- 
tension. It was observed (vide table III) that 
the incidence of hypertension was slightly 
greater in the first two pregnancies than in sub- 
sequent ones. Hypertension is regarded to 
be an early physical sign of pre-eclamptic 
toxaemia. It is indeed of greater reliability to us 
in the tropics than albuminuria and oedema, 
because the two latter symptoms can be caused 
by more prevalent conditions like ansemia, 
malaria, ankylostomiasis, and malnutrition. 
Accepting the sign of hypertension as indicative 
of pre-eclamptic toxaemia, these studies show 
that the number of toxaemic (pre-eclamptic) 
cases was slightly greater in the earlier preg- 
nancies than in later ones. Hence the liability 
to toxaemia does not depend on the number of 
pregnancies. 

If the hypertension and consequently toxae- 
mia of pregnancy are due to a renal factor 
as the result of damage to the kidneys caused 
by repeated child-births, the incidence of these 
conditions would be expected to rise with suc- 
cessive pregnancies. We find however that the 
incidence of hypertension is actually less in 
women who have borne several children, even 
in spite of their average age being 13 years 
more than that of women in the first two preg- 
nancies. It is, therefore, reasonable to presume 
that hypertension and toxasmia have been 
caused by some unknown factor operating 
mainly in the earlier pregnancies. 


Summary and conclusion 

1. The systolic and diastolic blood pressures 
have been determined in 247 women who were 
admitted to a rural hospital in Ceylon in the 
last three months of pregnancy. 

2. In the age group 20 to 24 years, the mean 
' systolic and diastolic pressures were lower in 

multigravidae than in primigravid®. 

3. The incidence of hypertension and con- 
sequently of toxaemia (pre-eclampsia) was 
lower in women with several children than in 
those with one child, in spite of the higher 
average age in the former group. 

4. Thus a succession ’of pregnancies neither 

elevates the blood pressure nor causes a rise in 
the incidence of toxaemia. ; On the contrary both 
blood pressure and incidence of toxaemia tend 
to be lower m women who have undergone suc- 
cessive pregnancies. - 

5. It is argued that renal ’damage is not the 
causative agent of hypertension and toxaemia. 
An unknown factor which operates in the earlier 
pregnancies is the probable cause of these 
abnormal conditions. 
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Case reports 

Case 1. — A South Indian, aged 27, a strict vegetarian, 
complained of anorexia, fever, and pain in right hypo- 
chondrium for two weeks. Leucocytes were 11,000 per 
e.mm. with 75 per cent neutrophils, and 2 per cent 
eosinophils. Treated with emetine with some improve- 
ment; later developed passive congestion of the right 
lung. Two months later while apparently consider- 
ably improved, the patient became febrile with 
generalized dull pain in the abdomen and severe pain 
in the right hypochondrium. Leucocytes were 23,000 
per c.mm. with 89 per cent polymorphs of which 6S per 
cent were T cells, 8 per cent typical eosinophils, and 
the rest typical polymorphs. Congestion of the right 
lung was present but not sufficient to explain the 
hypochondriac pain. The patient died after two days. 
At autopsy the liver was found to be large and friable. 
There was marked eosinophilic infiltration in the liver, 
kidneys, and the spleen. Eosinophil leukaemia was a 
possible diagnosis, though the total leucocyte count was 
against it. 

Case 2. — A North Indian, aged 32, a meat-eater, with 
general malaise followed in 4 or 5 days by coryza, 
headache, and low temperature. Leucocytes were 
12,000 per c.mm. with 30 per cent of the polymorpho- 
nuclears being called T cells. Stool, urine and sputum 
normal. Blood normal except for leucocytosis which 
persisted for 4 to 5 weeks, the total count varying 
from 12 to 16 thousand, the polymorphonuclears 
amounting to 76 to 84 per cent; of these 30 to '12 per 
cent were T cells, and the rest typical neutrophils or 
eosinophils. After 6 weeks the counts were, total 
7,400, and T cells 7 to 9 per cent. The diagnosis was 
‘ common cold ’ and the patient was kept in hospital 
for this long period for investigation . purposes only. 

Case 3. — A normal looking soldier, aged 30, perform- 
ing normal duties; he was under surveillance for 
syphilis. His hemoglobin was 13.4 grammes per cent; 
total leucocytes 9,100; there was a large proportion of 
T cells varying from 9 to 36 per cent during the four- 
month period he was under observation; finally he 
proved non-syphilitic. 

Case 4. — A member of the laboratory staff, normal 
in every way. He showed 5 to 12 per cent of T cells 
for a period of 14 months, after which observations 
were discontinued. ~ * 

Discussion . — Though it may be very ques- 
tionable to consider these T cells as a separate 
class of leucocytes, it should be conceded that 
they are some atypical phases of granulocytes. 
Errors in diagnosis are certain to occur if they 
are merely grouped either with neutrophils or 
eosinophils according to no accepted principles. 
The plea is, therefore, made that they should 
tentatively be classed separately until agree- 
ment is obtained as to their nature. But what 
is their nature ? 

In leucocytosis due to injection, eosinophils 
are often crowded out by neutrophils ; the per- 
sistence of eosinophils in this series partially 
excludes infection as a cause of the leucocytosis 
in these cases. The absence of myelocytes was 
noticeable, thus further excluding leucocytosis 
due to infection. 

Schilling’s Jugend-fonnen, generally taken 
as a sign of regeneration, were not a feature of 
the cases studied. Regeneration, if any, was 
therefore not more than of normal degree. 

Peculiar staining or incomplete staining with 
vacuolation generally occurs in degeneration. 
there was no clinical evidence of toxaemia or 
any degenerative process at work, except 


perhaps in the first case, nor was there any 
vacuolation of cytoplasm. Other signs of 
degeneration, such as the moth-eaten appear- 
ance of the edges of cells, or the bluish granules 
in the cytoplasm, were also absent. 

The T cells do not necessarily indicate 
toxaemia for they have been seen in conditions 
other than toxaemia. The fact that they may 
also be found in health would suggest that they 
are perhaps effete cells, being occasionally pres- 
ent in health and markedly present in illness. 
The cells are undoubtedly leucocytes of the 
granulocyte series, and are for the present best 
considered as effete cells of the neutrophil 
series. There is more evidence for this than for 
calling them typical neutrophils, less so. for con- 
sidering them eosinophils. The peculiarity of 
staining is perhaps a measure of the degree of 
effeteness. 

Eosinophilia has been inconstantly noted 
after emetine injections, but in the present 
series emetine was used in only one case. 

Pathological leucocytes showing abnormality 
in size and variation of staining may result 
conceivably from a developmental anomaly and 
in conditions of disturbed htemopoiesis., but 
there was no evidence of such conditions in the 
present cases. 

Weingarten (1943) considers tropical eosino- 
philia as a separate entity, but lung signs des- 
cribed by him were not a feature in our series. 
The only similarity between his cases and ours - 
appears to be the fact that most of the patients 
in both series lived near the sea, though not on 
the coast, for a year or two prior to the observa- 
tions. 

Characteristic cells with eosinophil cytoplasm 
infiltrating heart, liver, lungs and kidneys 
have been described by French and Weller 
(1942) ; these were considered to be the result 
of sulphonamide drugs, and were similar to our 
T cells. But this drug was not used in any of 
our cases. 

Conclusion. — The divergence of opinion 
among pathologists should sound a warning 
against a facile diagnosis of eosinophilia. The 
eosinophil leucocyte is by definition a polymor- 
phonuclear or a kidney-shaped nuclear cell 
with coarse acidophilic granules, and nothing 
else should be called an eosinophil. Strict ad- 
herence to such a definition would obviate an}' 
difficulty in differential leucocyte counts, even 
if T cells abound. It, therefore, becomes neces- 
sary to class them separately, fully allowing 
that they are neither typical neutrophils nor 
typical eosinophils ; it would appear besft to 
consider them. as effete cells of the neutrophil 
series, found in health and more in illness. 

Summary 

1. . The occurrence of certain peculiarly 
staining leucocytes is noted both in health and 
m sickness, and it is considered that they are 
effete cells of the neutrophil series. 
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2. A plea is made for classing them sepa- 
rately until agreement is reached as to their 
identity. 

3. A warning is sounded against a facile 
diagnosis of eosinophilia. 

4. Tour cases are described where such cells 
have been studied, though the paper is based 
on 12 cases. 

Postscript . — Since the above was written more 
instances of T cells have been seen. The identity of 
the cell would perhaps matter little if there was 
agreement as to their place in a differential count. 
It is feared that errors have already crept into litera- 
ture owing to inclusion of these cells sometimes with 
neutrophils and at other times with eosinophils. The 
dictum that a cell is known by the company it keeps 
is fallacious here, because with a large proportion of 
T cells it is the company itself that becomes 
unrecognizable. 
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ORDINARY WATER IN PLACE OF 
DISTILLED WATER IN SALINE 
TRANSFUSION IN CHOLERA 

. By S. K. SEN GUPTA 

In-charge, Mundi Hospital, Mundi, Niviar District, 
C. P. 

During the recent severe cholera epidemic 
(June to September 1945) in a group of vill- 
ages in the Central Provinces I, as medical 
officer-in-eharge of the Mundi Hospital, had 
occasion to treat ninety-five cases by saline 
transfusion with a mortality of only four per- 
sons. Of these four deaths, one was due, in my 
opinion, to my not being able to give a second 
transfusion owing to the distance and pressure 
of work ; the other three being due, in my 
opinion, to the patients having been given un- 
suitable food too soon. 

I am convinced that the percentage of mor- 
tality in cases of moderate virulence, if properly 
treated by saline, should be very low, and in 
any case not more than 10 per cent. The usual 
difficulty in treating large number of cases in 
rural areas is the absence of sufficient stocks of 
distilled water. My supplies of distilled water 
were exhausted after I had treated only three 
cases, after which I had to work with sterilized 
and filtered ordinary well water. In not a 
single case was any untoward result noticecl 
except an initial shivering which passed off 
after about fifteen minutes. On the other hand 
I am inclined to think that this shivering re- 
action had actually some beneficent effect on 
the patients in stopping the vomiting and purg- 
ing earlier than those treated with distilled 
water. The usual Roger’s hypertonic saline 
solutions with the addition of glucose (25 e.e., 
25 per cent to each pint) was employed. No 
other drugs were employed except coramine in 
cases of obvious shock, and small doses of 
atropine sulphate in some cases complaining of 


severe pain over the abdominal area, and excess- 
ive cramps. 

Under these circumstances, I would suggest 
that other workers in the field should not be 
deterred by the non-availability of distilled 
water, but should give ordinary clean water a 
trial. 

[Note. — For intravenous use, fresh pyrogen-free 
distilled water is of course highly desirable. In a 
cholera epidemic in rural areas, and often even in 
urban areas, fresh distilled pyrogen-free water is often 
unobtainable. Old distilled water, unless it has been 
stored in completely sealed and sterile containers, is 
often highly pyrogenic. Fresh undistilled water is 
often much better than doubtful old distilled water. 

In the cholera wards in Calcutta hospitals, Calcutta 
tap water has usually been used, and while it gives rise 
to some febrile reactions, these are not usually very 
serious, and the results are usually good. 

In rural areas, the editor has used fresh well water, 
filtered and boiled, with good results. He always 
teaches : ‘ In cholera give saline in the best water you 
have, but in case of necessity use well water, tap water 
or tank water rather than leave a patient collapsed 
from cholera without a transfusion — Editor, I.M.G.] 


GLYCERINE-SALINE FOR THE PRE- 
SERVATION OF DYSENTERIC STOOLS 

A NOTE ON CONCENTRATION 

By P. V. GHARPURE 

MAJOR, I.M.S./LA.M.C. 

Sachs (1939) published an article, his sum- 
mary of which is as follows : — 

‘It has been found that neutral glycerine-saline 
solution as prepared in military hospitals in this district 
is unsuitable. 

The preparation of a buffered glycerine-saline solution 
containing an indicator is described. There has been 
an increase in the isolation of organisms belonging to 
the enteric, dysentery and cholera groups from 
.specimens sent in this solution from out-stations. The 
solution has the advantage of being stable, and the 
presence of an indicator acts as a clieck on the suit- 
ability of the solution. 

The undermentioned points relevant to specimens of 
fames from dysentery cases have been discussed : 
(a) The age of fresh specimens; (b) the best type of 
specimen to be sent to the laboratory; (c) the most 
suitable method for selecting specimens. 

Details of some improved methods of laboratory 
technique are given.’ 

Sachs gave his method of preparation of 
buffered glycerine-saline solution as follows : — 

‘ To 1,000 cubic centimetres glycerine add 2,000 cubic 
centimetres saline solution. 

To this mixture add sufficient phenol red solution to 
match the standard indicator (phenol red) tubes in 
the pH set. 

Add sufficient NaaPHCh solution to adjust reaction 
to pH 8.0. ... 

Tube oft in 10 cubic centimetres bulks m one ounce 
screw capped bottles. 

Sterilize either fractionally or for ten minutes m 
the autoclave at ten pounds pressure. 

The reaction 'after sterilization will be about pH 7.4/ 

The results were rightly claimed to be 
superior to those claimed with the ordinary 
neutral glycerine-saline solution in isolating 
dysentery bacilli and, in some cases, salmo- 
nella. The new fluid was found to he more 
stable in its reaction. 
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Work was undertaken to study the best con- 
centration of glycerine leaving all other charac- 
ters of the solution unaltered. With the use 
of a mixture of B. coli and B. flexneri as test 
organisms and the original 'Sachs glycerine- 
saline, very interesting results were obtained. • 

The first plate showed both the organisms 
well ; 24 hours later there was suspicion of re- 
duction of B. coli. At the end of 48 hours, 
further reduction was noted, finally after the 
mixture was in the fluid for 96 hours and over 
there was no growth at all. Though these results 
were not uniform in all experiments, the findings 
were considered a sufficient evidence that long 
contact with a 30 per cent glycerine tended to 
reduce if not to completely kill pathogens. The 
method of collection in glycerine-saline is pri- 
marily advocated to enable distant stations to 
transport material to the laboratory for isola- 
tion. It is worth knowing that there may be 
situations where materials may not reach a 
laboratory in less than 5 days, and, if my find- 
ings have any value, the object of the method 
is defeated. It was on this account that I 
undertook the study of the glycerine concen- 
tration which can preserve pathogenic bacteria 
of the dysentery group longer. 

The following percentages of glycerine were 
used : 15, 12, 9, 6 and 3. Throughout the work, 
purest double distilled glycerine was used. Pre- 
liminary tests were carried out with a mixture 
of B. coli and B.fiexneri . The next series was 
done with the same mixture in an emulsion of 
fresh human stool preferably a diarrhoea stool. 
Without going into the small details, suffice to 
say that 12 per cent was found to be the best. 
The lower strengths allowed proliferation of 
the organisms, the reaction changed far too 
quickly, and results were considered entirety 
unsatisfactory. 

It is possible that the range may be l(ty to 
12 per cent glycerine. With a 1(H per cent 
glycerine-saline and using dysentery bacilli as 
inoculum, taking all sterile precautions at every 
examination, it was found that some bacilli sur- 
vived for as long a period as 54 days. This 
requires repeating, as my statement is based on 
a single finding. 

In addition to providing a more appropri- 
ate medium, a lower concentration will effect 
economy. 
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A COPPER SULPHATE FLOTATION 
METHOD FOR THE EXAMINATION 
OF E. HISTOLYTICA CYSTS 

' By H. S. SINHA 

MAJOR, I.M.S./I.A.M.C. 

Officer Commanding , 2S Indian Field Laboratory 

\ ItiLvoductioii .’ — The examination of stools by 
direct method for E. histolytica cysts is one of 


the most difficult problems in routine clinical 
pathological work. Various other methods have 
been tried, but so far none has^ proved satis- 
factory. The necessity for a quick and accu- 
rate method of finding E. histolytica cysts in 
stools cannot be overestimated. 

The idea of a flotation method for the detec- 
tion of E. histolytica cysts originated from that 
of finding ankylostoma ova in saturated solu- 
tions of common salt. A solution which would 
just allow the E. histolytica cysts to float on the 
surface is essential for this method. Although the 
E. histolytica cyst (7 to 12/x) is much smaller 
in size than the ankylostoma ova (40 to 60/*), 
its specific gravity is higher ancl hence it does 
not float in saturated common salt solutions. 
The red blood cells, which are of the same size 
(7 to 8/*) as the E . histolytica cysts, float in 
blood the specific gravity of which varies from 
1050 to 1060. As the red cell contains haemo- 
globin it is* assumed to be heavier than the 
E. histolytica cyst, and hence ^ the required 
solution to float the E . histolytica cyst must 
be of a specific gravity lower than 1056. It 
was thought that the series of bottles contain- 
ing copper sulphate solution used for measur- 
ing the specific gravity of whole blood and 
serum in the copper sulphate method of 
Phillips, van Slyke and others, could be used 
to determine the range of specific gravity of 
copper sulphate solution at which the E. his- 
tolytica cyst will float. 


Preliminary work 


Preparation of copper sulphate solutions 


(Adopted from the booklet entitled ‘ Copper sulphate 
method for measuring specific gravities of whole blood 
and plasma ' by Phillips, van Slyke, Dole et al.) 

Place 2-J lb. of CuSCh 5H 2 0 in the form of fine 

crystals into a 2-litre bottle. Measure 1,250 c.cm. of 
distilled water at room temperature into the bottle. 

Stopper the bottle and shake vigorously by repeated 
inversion for 5 minutes. Set the bottle down, 

immediately insert a thermometer into the solution and 
record its temperature nearest to half degree centigrade. 
Decant the solution at once from the bottle into a 
prepared funnel leaving the bulk of the crystals 

behind in the bottle. Complete the filtration as quickly 
as possible, keeping the funnel filled with the solution 
until all of the liquid above the crystals has been * 

emptied out of the bottle. 

From this ^ saturated solution, measure into a 

500 c.cru. cylinder the volume of solution indicated 

in the table below for the temperature of the satura- 
tion point of the copper sulphate solution previously 
recorded. Pour the entire solution thus measured from 
the 500 c.cm. cylinder into a 1-litre volumetric flask, 

and drain for two minutes to complete the transfer! 

Then fill the flask to the mark with distilled water 

and invert 10 times to mix the solution. 

Volume of saturated copper sulphate solution to 
dilute to one litre to prepare stock solution of 

Dot— 1 ,000. 


Stand the flask upright. The mixing results in a 
shrinkage of volume, so that the meniscus falls below 
the mark. To correct this shrinkage, let the flask stand 
lor one minute until the solution drains down from the 
neck and then add enough water to bring the meniscus 
back to the mark. Stopper the flask, again mix the 
solution and transfer to a 2-litre bottle for storage. 

prepare the standard specific gravity of’ 
1035, measure 34 c.cm. of stock solution' by a 
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burette into a 100 c.cm. volumetric flask and 
fill the flask with distilled water. Mix the 
solution, transfer to a labelled 100 c.cm. bottle 
and stopper to prevent evaporation. Standard 
specific gravities of the rest of the series are 
prepared similarly, 'the number of cubic centi- 
metres of stock solution being one less than 
the last two figures of the specific gravity 
required. 


Temperature of the 
saturated solution at 
the time of saturation 

Volume of solution 
to dilute to one litre, 

in °C. 

c.ctn. 

20.0 

489 

20.5 

485 

21.0 

481 

21.5 

477 

22.0 

474 

22.5 

470 

23.0 

466 

23.5 

463 

24.0 

459 

24.5 

456 

25.0 

453 

25.5 

450 

26.0 

446 

26.5 

443 

27.0 

440 

27,5 

438 

28.0 

435 

28.5 

432 

29.0 

429 

29.5 

427 

30.0 

424 

30.5 

421 

31.0 

m 

31.5 ; 

415 

32.0 i 

412 

32.5 

410 

33.0 

407 

33.5 

404 

34.0 

401 

34.5 

398 

35.0 

395 

35.5 

392 

36.0 

389 

36.5 

387 y 

37.0 | 

384 

37.5 

381 

38.0 

37S 

38.5 j 

374 

39.0 

371 

39.5 ! 

368 

40.0 

365 


A series of 50 c.cm. round bottles containing 
copper sulphate solutions of different specific 
gravities ranging from 1008 to 1050 was set up 
in a row and small cups* were placed in front 
of them. About 1 c.cm. of copper sulphate 
solution from each bottle was transferred to 
the respective cup in front. With a small coco- 
nut stick about 4 inches long, a pea-sized mass ’ 
of stool positive for E. histolytica cyst was 
placed in each cup and emulsified thoroughly. 

* Difficulties were experienced in finding suitable cupa 
for flotation trials as big-sized cups would mean 
wasting large quantities of CuSO, solution. Metal caps 
of used penicillin bottles served the purpose well and 
were available in large amount. The capacity of each 
cup is"about 3 c.cm. 


The cups were then filled up with the copper 
sulphate solution from the corresponding bottles. 
Slides were placed on the cups lightly so 
that no air bubbles remained underneath the 
slide, and were kept for 10 minutes. Then, 
one end of the slide was held with two fingers 
of the left hand and the metal cup was pushed 
lightly with the coconut stick to the left side ; 
at the same time the slide was turned upwards. 
As the metal cups are light, they stick to the 
slides and prevent the slides from being turned 
upward. The slides were examined with or 
without coverslips. 

It was observed that when stools, especially 
of solid or semi-solid consistency, were put 
in CuSO* solution, a sticky mass was formed on 
the surface making the stool difficult to emul- 
sify thoroughly ; a proportion of the cysts 
became stuck in the stool and consequently the 
concentration was lowered. This difficulty was 
overcome by using 1 c.cm. normal saline to 
emulsify the inoculum and afterwards by ‘filling 
up the cup (i.e. with- 2 c.cm.) of CuS0 4 solu- 
tion of specific gravity 1035, the specific, gravity 
of the mixture thus becoming approximately 
1015. 

CuSO.j, solution, especially in higher specific 
gravities, has a tendency to form froth at the 
surface of the slides if the slides are allowed 
to stay on the cups for more than 10 minutes. 
This froth disperses cysts and makes it difficult 
to find them under the microscope.* This froth 
can be broken up Avith a coconut or match stick 
or Avith the edge of the coverslip. Sometimes a 
fresh drop of CuSO. A solution disperses the froth. 

Slides from cups ranging in specific gravity 
from 1008 to 1023 showed a greater concentra- 
tion of cysts and less fsecal debris on. the slides 
than those from cups of higher specific grav- 
ities. A series of tests was carried out to 
determine the exact specific gravity at which 
the concentration is maximum with the same 
stool, and the slides being kept for the same 
time (10 minutes). The higher the specific grav- 
ity of the solution beyond 1023, the mere the 1 
fecal debris collected on the slides and the 
more difficult it became to find cysts. 

Three sets of cups prepared in the above 
manner and containing copper sulphate solu- 
tion ranging in density from 1008 to 1023 were 
arranged in three roAvs. Slides were kept for 
5 minutes in the front row, for 10 minutes in 
the second x'oav, and for 15 minutes in the back 
row and then examined. The slides from the 
first and second rows showed the maximum 
concentration and those from the back row 
showed too much froth, more fecal matter and 
apparently less concentration. 

The technique as finally evolved 
Apparatus and reagents required : — 

CuSOi solution sp. gr. 1035 1 c.c. graduated pipette— 1. 
Normal saline Dropping pipette with 

teat — X, 

Lugol's iodine Metal cups, coconut sticks, 

•to. 
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Procedure 

(i) Place 1 c.c. normal saline in the cup. 

( ii ) Pick up a specimen of the stool about 
the size of a pea with a coconut stick 
and place in the cup and emulsify with 
saline. 

( Hi) Fill up the cup slowly to the brim with 
CuSO. t solution (sp. gr. 1035) approxi- 
mately 2 c.c. 

(iv) Cover the cup with a clean slide so 
that the slide is in direct contact with 
the fluid and there are no air bubbles 
between the slide and the emulsion. 

( v ) Allow to stand for 10 minutes. 

{vi) Hold the nearer end of the slide with 
two fingers of left hand lightly and push 
the cup gently underneath the slide to- 
wards the left slide with the coconut 
stick and quickly turn the slide up- 
wards. 

( vii) Examine the slide with or without a 
coverslip. The same slide can be 
examined with Lugol’s iodine and this 
should be done immediately. 

Comparison of the direct and the flotation 

methods 

( i ) Relative concentration of cysts. — Two 
specimens of stools heavily infected with E. 
histolytica cysts were obtained. Five slides 
were prepared from each of the specimens both 
by the direct method and by the flotation 
method and examined. The results are as 
follows : — 

1st specimen — 

Direct method — 15 per 100 fields. 

Flotation „ — 50 „ „ „ 

(sp. gr. 1015) 

2nd specimen — 

Direct method — 10 „ „ „ 

Flotation „ — 40 „ „ „ 

(sp. gr. 1015) 

(ii) Detection of low-grade infection and of 
earners. — About 100 stools which were nega- 
tive for E. histolytica cysts by the direct 
method were examined by the flotation method 
using solution of specific gravity 1015, and 
eleven showed the presence of E. histolytica 
cysts. 

(iii) Even stools kept for 48 hours show cysts 
remarkably well by the flotation method, where- 
as the same stools examined by the direct method 
show blurred and cloudy cysts, perhaps due to 
the swelling of the keratinized covering. In 
the flotation method, the nuclei appear in bold 
relief, the chromatin membrane and nucleoli 
show very distinctly on a pale greenish back- 
ground, very distinct dark chromatoid bars are 
seen. Differentiation from other cysts is very 
easy, and the concentration is much higher than 
by the direct method. 

Summary 

A _ flotation method with copper sulphate 
solution for the examination of E. histolytica 


cysts' in stools is described. The technique is 
simple and easy, and can be performed in any 
laboratory on a mass scale. 


NOTES ON A SIMPLE TECHNIQUE OF 

SPLENIC CULTURE AT THE POST- 
MORTEM TABLE 

By LEO KRAINER 

MAJOR, B.A.M.C. 

The following technique has proved useful 
in the diagnosis of the enteric group of fevers 
and of septicaemia of various origin. The ad- 
vantages are : increased probability of obtain- 
ing the organism, and adaptability to adverse cir- 
cumstances, such as lack of facilities for heart- 
blood culture. Equipment : one or two throat 
swabs, one scalpel and one spirit burner. 

Post mortem is to be carried out as soon after 
death as possible. Adequate sterilization of 
throat swabs is important. 

Technique 

The spleen is carefully exposed without exert- 
ing pressure, and then removed by dissection 
at the hilum. Care should be taken that no 
backflow of blood into the spleen is produced 
during dissection. 

The surface of the spleen at the convexity is 
cleaned by wiping with dry cotton-wool, and 
then the capsule is heated with the spirit lamp 
in an area far from the hilum. The area of heat- 
ing should be at least 5 cm. long. 

The capsule is then incised without allowing 
the knife to enter the parenchyma. Subse- 
quently the spleen is pressed apart in the area 
of the incision, so that the pulp appears, un- 
touched by instrument' or finger. (For that 
reason the method can be used without previous 
scalding.) 

The throat swab is taken out of its tube, in- 
serted into the pulp and rotated so that a fair 
amount of splenic tissue is attached to it, care 
being taken that the edges of the incision and 
the neighbouring pulp are not touched. Then 
the throat swab is replaced into its tube. 

The throat swab is brought to the laboratory. 
A bottle of glucose-broth medium with a screw 
cap and a narrow neck — corresponding to the 
diameter of the test tube— is opened. The 
throat swab is inserted into the bottle so that 
its cotton-wool plug closes the opening. Alter- 
natively the throat swab may be broken to the 
required length and inserted in the culture 
bottle, the latter being closed by the original 
screw cap. 

The method was used in three instances and 
two controls. 

. Enteric group of fevers : B. typhosum isolated 
m pure culture .(post mortem 4 hours after- 
death) . 
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Half hourly pulse, temperature and respiration, records 
were kept. By 8 p.m. the pulse rate had inci'easeu 
markedly, the abdomen was still very resistant and 
there was a suspicion of free fluid in the abdomen. 
The patient was advised an operation but he refused. 

The pulse rate was steadily increasing, with low 
volume. The patient’s, 7 general condition had 
deteriorated but he did not consent to an operation till 
4 a.m., 15th April, 1945. 

The operation was done under spinal anaesthesia 
1,5 c.cm. of 5' per cent stovaine (fyL&B.) at 4 a.m. 

On opening the abdomen there was no escape of 
gas, but the peritoneal cavity appeared to be full of 
fresh blood. A large number of clots were removed, 
before the intestines could be examined. The _ whole 
length of the small intestine from the duodeno-jejunal 
flexure right up to the ileo-colic sphincter was found 
to be normal. On examining the large bowel, however, 
there % was found one almost continuous tear in the 
line of the anterior longitudinal band through serous 
and both muscular coats, but leaving the mucous 
membrane intact. The tear was continuous from a 
point where the rectum became intra-peritoneal right 
up to the caecum. The mucous membrane therefore 
appeared like one huge diverticulum. A flatus tube 
was passed up the rectum and the gas was allowed 
to escape. On each side of the line of the tear there 
were subserous haemorrhages almost circular in shape, 
with a crenated margin. The average diameter of each 
patch was about I of an inch. It was also noticed 
that from underneath the margins of the tear there 
was continuous oozing of blood. Suturing was started 
at the most distal end of the tear and was continued 
towards its proximal end. On reaching a point just 
short of the hepatic flexure, the patient suddenly 
collapsed. The abdomen was therefore closed in layers 
with a few through and through sutures. 

During the operation the patient was given one pint 
of normal glucose saline and one pint of plasma. On 
returning to the wards the patient was kept on con- 
tinuous oxygen inhalation, and coramine and strychnine 
4 hourly. 

Post-operative period . — For about six days following 
the operation the stomach had to be aspirated and 
washed with sodium bicarbonate solution, at least 
twice a day, as the patient would not tolerate conti- 
nuous aspiration. The abdominal distension had also 
to be controlled with injections of prostigmine and the 
passage of a flatus tube. 

The sutures wore removed on the 12th day and the 
wound was found to have healed by primary intention. 
The patient was discharged on 3rd May, IS days after 
the operation. 

On 23rd May, about 'five weeks after the 
operation, the patient was examined. There was 
no apparent distension and no tenderness on 
palpation but the patient complained of vague 
abdominal pain and discomfort. This was 
relieved by a carminative mixture. 

We are thankful to the Superintendent , Sir J. J. 
Group of Hospitals, for his kind permission to publish 
this case record. 


TREATMENT OF HUMAN ANTHRAX 
WITH PENICILLIN 


By S. AHMAD 

UEUTEXAXT-COLONUL, ULS./lAlLC. ' 

Officer ill charge , Surgical Division, Indian Military 
II ospital, Pcrozepore 

In view of the few publications so far on 
this subject, the following case report may be 
of interest. 


A sepoy, aged 22, was admitted on. 2Sth March, p 
to tins hospital - with acute gangrenous inflammat 


of the right ala of the nose and marked oedema of the 
adjoining portions of the face. Temperature was 103 , 
pulse 112, and *the patient looked toxic and seriously 
ill. It appeared that local necrosis would need plastic 
repair later. A clinical diagnosis of anthrax was made, 
and con Armed by direct smear which showed morpho- 
logical anthrax bacilli and staplwlococci. ^ The patient’s 
shaving brushes were, however, found free of spores 
and the source of infection could not be traced. 

In 1943 and 1944 I treated two. cases of cutaneous 
anthrax in Iraq with sulphapyridine alone and with 
complete success. 

In view of the severity of the ease l decided to treat 
him with a combination of penicillin intramuscularly 
and sulphapyridine orally. In addition, penicillin solu- 
tion, 500 units to 1 c.cm., was applied locally twice a 
day. The result was most* satisfactory, both from 
point of view of control of toxxemia and of the local 
destruction of tissues. On discharge, the damage was 
found to be surprisingly limited and no plastic repair 
was necessary. 

Ia view of the satisfactory results obtained 
with* sulphapyridine, with penicillin, or with 
both, there would appear to be no indication 
now to employ the Sclavo serum, a treatment I 
found expensive, troublesome to the patient, 
and not so satisfactory as regards immediate 
response as well as the cosmetic result. 


THREE CASES OF HEMORRHAGIC 

SMALLPOX WITH RECOVERY 

By K. C. SEN GUPTA, (Bengal) * 

P. R . E. Hospital , Tangailj Mymensingh ( Bengal ) 

1 Hemorrhagic smallpox is always fatal J 
(Price, 1933) ; this sentence indicates the grave 
nature of this type of the disease. During the 
last year (1944) and the beginning of this year, 
a total of six cases of smallpox was admitted 
in the local F. R. E. Hospital. The first three 
cases were ^ treated with sulphonamides and 
parenteral liver extract as described in a pre- 
vious publication (Sen Gupta,. 1944) and as in 
the other cases of smallpox, and all of' them 
died. In the course of treatment of these three 
patients, . it appeared that these patients could 
not be given adequate amounts of alkalies and 
fluids .by the mouth on account of severe 
toxaemia, vomiting and unconsciousness. It was 
then decided to administer alkalies and solu- 
iions of glucose intravenously in such cases, 
bodium bicarbonate 7i? per cent solution in 10 
c orn, doses intravenously was then added to 
the routine treatment with sulphonamides. The 
next three cases of Hemorrhagic smallpox were 
treated with this modified regime, i.e. intra- 
venous sodium bicarbonate plus sulphonamides, 
and all of them made a more or less rapid re- 
covery. The full clinical notes of these ea es 
are presented below : 
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“LIQ. SANTAL FLAV. 
6UCHU et CUBEBA” 


(HEWLETT’S) 


THE ORIGINAL PREPARATION 

BRITISH MEDICAL JOURNAL. — u Ifc is readily miscible 
with water, and when administered proves to 
contain all the medical virtues rightly attributed to 
these drugs/* 

PRACTITIONER. — 41 This preparation appears likely to 
become a favourite prescription. It contains three 
remedies of proved utility, the Santa! Oil specially 
having a very extraordinary power to arrest certain 
cases. Experience has shown this preparation to 
possess the same efficacy as the Santal Oil itself. 
It mixes perfectly with water , and has a taste by no 
means disagreeable, in which particular it contrasts 
very favourably with the ordinary mixtures it is 
intended to replace/* 

DOSE. — One to two drachms in water or milk. 

Price, in England, 4-oz. bottles, lOd. oz., 10-oz. f 22-oz., 
40-oz. and 90-oz. bottles, 12(6 per lb. 


Introduced and Prepared only by 

C. J. HEWLETT & SON, LTD. 

35-43, Charlotte Road, E.C.2. 

Agents who stock Hewlett's Preparations : — 


BOMBAY : 

Amersey Khimjee & Co. 
Ralilai Heroraj 


CALCUTTA: 

Smith, Stanistreet & 
Co., Ltd. 

M. Bhattacharyya & Co. 
B. K. Paul & Co., Ltd. 
Ratilal Hemraj 


MADRAS; 

Madras Drug Store 
Dadha & Co. 
Appall & Co. 
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In Entamcebiasis Histolytica 

Albert David’s 

SIODO-ENTERIN 

5 : 7 Di-iodo-8-hydroxyquinolin containing about 64% of iodine. 

The di-iodo derlvate of 8-hydroxyqulno|in has been accepted by the Council of the American 
Association as a remedy in Intestinal infection, and included In N. N. R.,1945, p, 270 as “an 
antiprotozoan agent for use in Amoebic Dysentery and In the treatment of Trichomona . 
• hominh ( Intestlnalls) infections”. 


Indications 


All stages of Amoebic Dysentery, Acute and Chronic; 
Balantidial Infections, Lambliasis, Colitis, Summer Diarrhoeas! 


ALBERT DAVID LTD. 

15, Chittaranjan Avenue, CALCUTTA . 


Branch Offices : 

BOMBAY : Gupta Mahal, Churchgate Reclamation. 


MADRAS : 9/27, Broadway. 
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Whenever signs of Ovarian Hypof unction are present . . 

OESTROFORM or PROGESTIN B. D. H. 

. . is indicated 

OESTROFORM — Standardised natural oestrogenic hormone of the ovary 
for use in : 

Menopausal and climacteric disturbances, primary and secondary amenor- 
rhoea and oligomenorrhoea, delayed puberty, sterility and dysmenorrhcea 
due to uterine hypoplasia, pruritus vulvee and senile vaginitis. 

PROGESTIN B. D. H. — Standardised hormone of the corpus luteum for 

use in : 

Threatened and habitual abortion, menorrhagia and metrorrhagia. 


Stocks of Oestroform and of Progestin B.D.H. arc. held by 
leading chemists, and full particulars arc obtainable from — 


LTD. 


THE BRITISH DRUG HOUSES 

(Incorporated in England) 

Imperial Chemical House Ballard Estate 

BOMBAY 


: S'Hor|In|4512 
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Under the stress of wartime conditions the “ Mobilix ” Part of a series of “ Mobilix ” Ward X-Ray Apparatus in the 

Wn-r.T o n oor>Mor} n ronntnt.inn fnv nlrqnln ta rp] in- t _ w 
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Ward outfit has earned a reputation for absolute relia- 
bility. It' is built for hard service without the necessity 
for frequent maintenance, and is, therefore, well suited 
to the requirements of remotely situated hospitals. 

The "Mobilix 17 has an output of 95 kV. (peak) at 40 
mA, or 43 kV. at 60 mA ;j arid screening may be carried 
out cqntinuously for periods up to 10 minutes. 


up-to-date Watson factory in England. 

", 

If you are planning for the future, please send us 
details of your X-ray requirements, when we will gladly 
submit suggestions and information about^ the 
arrangements which will be made for the resumption of 
representation in your locality after the war. 
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BURNS AND SCALDS 

Burns hdve been very common in the war 
that has just ended, but as yet there is no 
general agreement about their treatment. Much 
progress has no doubt been made, but still there 
are many unsolved problems, of which the chief 
are shock, infection and severe protein deple- 
tion. In view of the urgent need of the war, 
the Medical Research Council initiated a re- 
search unit in the Glasgow Royal Infirmary 
which, by the way, receives more cases of burns 
than any other hospital in the British Isles and 
which has special wards for their treatment. 
Its" report* which was issued early this year 
embodies observations made in 1942-43 on some 
400 in-patients and nearly 2,000 out-patients, 
a brief summary of which is given below. 

In severe or extensive burns, first-aid should 
not be attempted other than keeping the patient 
warm and giving morphine. What chiefly 
matters is to get him to hospital. In other 
cases, avoidance of infection by the haemolytic 
streptococcus is the main consideration. Tor 
most burns which are accessible, first-aid should 
usually be limited to covering the injured part 
ivith a sterile cloth or, at least, a recently" laun- 
dried clean towel. When superficial small 
burns are treated at home, or when, in the case 
of more severe burns, the plenary treatment 
cannot be carried out without considerable 
delay, they may be smeared with a cream con- 
taining 1 per cent cetavlon (a new synthetic 
detergent, cetyl trimethyl ammonium bromide) 
and 3 per cent sulphanilamide and then wrapped 
in sterile lint and bandage, or in a clean towel. 
Before applying the cream, no washing is to be 
done, nor should blisters be snipped. The 
cream should be removed in two days, because 
of a slight risk of dermatitis. The first-aid 
must be carried out with aseptic precautions — 
thorough washing of hands, wearing a mask or 
clean handkerchief over nose and mouth, apply- 
ing the cream with a knife blade or spoon pre- 
viously sterilized by boiling, etc. Blankets 
should on no account be allowed to come into 
direct contact with the burn as they are often 
heavily contaminated. 

.■ Tor the control of infection, the plenary 
treatment adopted at Glasgow relies largely on 
thorough cleaning, under aseptic precautions, of 


♦Medical Research Council. Special Report Serie 
No. -19. Studies of Bums and Scalds. (Reports o 
the Burns Unit, Royal Infirmary, Glasgow, 1942-43. 

mid 18 p d Skfhonery Office. London 

1944. Pp. 210. Illustrated. Price, 4s. 


the burnt area with 1 per cent .cetavlon. solu- 
tion, ordinarily under morphine. Almost com- 
plete sterility is usually obtained, except in 
cases burnt ‘more than 24 hours previously. 
After cleaning, a bacteriostatic dressing in the 
form of a mixed sulphanilamide cream is applied, 
its formula being sulphanilamide 3 gnu, sulpha- 
thiazole 3 gnu, glycerine 10 gnu, castor oil 25 
gin., lanette wax SX 10 gnu and water 49 gnu 
The burn, which must be widely covered and 
firmly bandaged, is left untouched for 7 to 10 
days' or even 12 days unless the affected part 
is such that some amount of contamination is 


unavoidable. There may be some fever during 
the first 2 or 3 days from reaction to the 
injury, but the dressing should not be changed 
unless the part is unduly painful and the 
patient’s general condition suggests an acute 
infection. For burns already infected, peni- 
cillin or propamidine cream was found very 
efficacious. Thirty per cent of the patients ad- 
mitted without haemolytic streptococci acquired 
them during the first week, and in later stages 
coliform bacilli, proteus and Ps. pyocyaneus 
were often found. They were obviously due to 
cross infection in wards. The opportunities 
for such infection must be reduced, and ‘ we 
must work out a system of preventive measures, 
analogous to those of the operating theatre but 
appropriate to the different conditions obtain- 
ing in wards 

Burns shock is responsible for the majority 
of deaths. The symptoms are seldom those 
seen in surgical shock. In children, drowsi- 
ness, restlessness, delirium, and, rarely, convul- 
sions are the manifestations. In adults, such 
mental upset is rare ; a phase of initial well- 
being is followed by coma. A rising temper- 
ature is common in the terminal stages and 
vomiting is frequent and severe. Hsemateme- 
sis, even mild, is an ominous symptom. 

In severe burns, loss of fluid occurs owing to 
increased capillary permeability ; it is most 
rapid during the first 12 hours, and may con- 
tinue until the third day. The plasma is lost 
from the circulation either as exudate or blister 
fluid — it may amount to several litres during 
the first three days — or into tissue spaces, and 
this also may be considerable. This leads to 
luemoconcentration which is roughly propor- 
tional to the extent of the burn. Symptoms 
of shock develop in association with luemocon- 
centration ; they can be cQntrolled by adequate 
-transfusion as early as possible. Adults with 
burns of over 15 per cent of the body surface, 
and children with burns of over 5 to 10 per 
pent, generally require transfusion. The initial 
needs of any case should be- decided b- the 
severity, extent and duration of the burns for 
if hemoeoncentration is allowed to develop over 
a period of several hours, there is little hope 
of overtaking the pathological processes bv 
fluid replacement. The rate and magnitude of 
transfusion are best controlled by repeated esti- 
mations of red cells, hemoglobin or lwmatocrit 
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levels. In the absence of blood readings, the 
blood pressure and pulse rate may be used as 
criteria, but are much less reliable. Reconsti- 
tuted dried plasma in normal concentration has 
given much less reaction than liquid plasma. 
Much larger amounts than hitherto recom- 
mended are often necessary, owing to the 
partial escape of the fluid through the damaged 
capillaries, but transfusion given too rapidly or 
too great in amount may cause fatal pulmon- 
ary cedema, particularly in children. Good 
judgment is required to strike the happy mean 
between inadequate and too energetic fluid re- 
placement. The amount required depends on 
several factors, e.g. the area, depth and site of 
the burn and age of the patient, and can be 
assessed only while the transfusion is being 
given, the rate being adjusted to produce and 
maintain a normal blood level. In most cases, 
local treatment during the shock period should 
consist of a first-aid dressing. Cetavlon solu- 
tion is run over the whole surface, which is 
then covered with sheets of gauze, previously 
spread with the mixed sulphonamide cream al- 
ready mentioned. Complete cleansing and 
dressing are postponed until the second or third 
day. 

Another problem that awaits solution is how 
to deal with the severe protein depletion or 
other profound metabolic disturbances which so 
often kills patients afterwards and probably 
greatly delays healing in those who survive. In 
severe cases the plasma protein fails to regain 
normal levels or continues to fall despite large 
transfusions. These patients cannot take suffi- 
cient food to enable the protein intake to be 
kept up to replacement level. This can prob- 
ably be overcome by giving protein digests in- 
travenously or by intubation. 

R. N. C. 


REJECTED ARTICLES 

The editor of a medical journal has a diffi- 
cult task to carry out. He wants to maintain 
a reasonably high standard in his journal ; he 
wants at the same time to encourage the pub- 
lication of any observation of interest and im- 
portance to the medical profession. He wants 
to encourage contributors ; he wants to have 
friendly relations with the medical profession 
as a whole and with individual members of it. 
All these things are difficult to do simul- 
taneously. 

In some manuscripts received, the material 
is so badly presented that it is impossible to 
publish the material as it stands. In other 
manuscripts, while the presentation may be 
reasonably good, the data presented do not 
appear to justify the conclusions drawn. For 
these and for many other reasons, some articles 
submitted for publication have to be refused. 

If the article is refused ‘ for lack of space ’, 
an author sometimes writes to enquire why 


more space could be devoted to some other 
article of less value in his opinion. If the 
editor rejects an article for bad presentation 
or inadequacy of data and says so, he is apt 
to create ill feeling which may be expressed in 
personal abuse. 

We try as far as possible to avoid these 
troubles. If a manuscript contains reasonably 
good data badly presented, we often accept it 
and try to improve the presentation ; some 
articles appearing in our pages bear little resem- 
blance to the manuscript which was originally 
received, the revision, however, being done if 
possible with the author’s sanction. If, however, 
the data given in the article are unsatisfactory 
or inadequate for the conclusions drawn, there 
is little that we can do about it, and we have 
to reject the article because of our desire to 
maintain the reputation of the journal. If we 
'■ do not, the journal, the editor and the author 
of the article lay themselves open to serious 
criticism. 

Recently in a well-known medical journal 
appeared an article on the treatment of atypi- 
cal pneumonia with human serum ; only 10 
cases were recorded, and the data appeared to 
us to be quite inadequate for the conclusions 
drawn. This article was recently abstracted in 
the Bulletin of Hygiene and the abstractor 
made the following comment : — 

‘ The number of cases treated is small ,* the 
method of Control is inadequate ; and there is 
no exact comparison of two groups in regard to 
objective clinical criteria which might be used 
to assess rapidly of erne. The great variation 
between one case and another of this disease, 
the comparative “ mildness ” of a high propor- 
tion of the illnesses, and the tendency for many 
cases to show an early spontaneous remission 
of the fever suggest that any therapeutic mea- 
sure demands the most careful control, prefer- 
ably by the treatment of alternate cases. This 
report does not make out a good case for the 
method of treatment described.’ 

The same criticism can be made of many 
articles actually published, and unless an editor 
exercised his function in rejecting such articles 
the number of such published articles would 
greatly increase. The reputation of not only 
the journal and the editor, but, also of the 
author suffers from such publications. 

Recently we had an unusual experience. We 
had received, a'y ear or two ago, a paper which 
was rather wildly speculative, and we refused 
it on the basis that the data were insufficient 
for the conclusions drawn, rather to the an- 
noyance of the author. Within a few months 
other papers appeared which showed that the 
conclusions of the rejected article were com- 
pletely erroneous. We recently received a 
letter from the previously disgruntled author 
expressing his gratitude to us for having, by 
refusing to publish his paper, prevented him 
from making a fool of himself in print, 
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Such experiences- are few, but . we .hope that, 
it will be realized that an editor acts' not only 
in the interests of his journal, but of- the author- 
as well as the medical profession, when . he 


carries -out the unpleasant task of refusing an 
article for publication. 

J. L. 


Special Article 


THE ORGANIZATION AND WORK OF 
AN ANATOMY DEPARTMENT 

By A. M. KHAN, m.s. (Anatomy), m.b., M.S. (Surgery) 
Professor of Anatomy, King George’s Medical College, 

Lucknow 

The reorganization of this department in the 
light of past experience and present trend is 
urgently called for. The matter will be dis- 
cussed under the following heads : — 

-A. Teaching. 

B. Research. 

C. Post-graduate training. 

D. Administrative considerations. 

A. Teaching 

Teaching in anatomy at present comprises 
lectures, demonstrations and piecemeal dis- 
section on cadavers over a course of two years. 
Students learn in terms of deformed organs and 
discoloured structures rather than in terms of 
the body as. a whole. They cram topographi- 
cal details indiscriminately in an attempt to 
become ‘ good doctors.’ Such details are easily 
forgotten as soon as the examination is over. 
Hence most of them cut a sorry figure at the 
bedside in senior classes. Ignorance of living 
anatomy and application of its principles to the 
art of diagnosis and treatment accounts for the 
existing state of affairs. It is unfortunate that 
the very object of teaching anatomy for two 
long years is defeated by rigid adherence to the 
present methods of instruction. 

It is shocking to realize that two years are 
spent on assimilating gross details on cadavers 
without correlating such knowledge with the 
study of living anatomy. There can be no 
doubt that, its teaching aims at imparting 
instruction on the structure and function of the 
living body. If so, how can this object be 
achieved without reference to living beings ? It 
should also be appreciated that many anatom- 
ical facts and principles cannot be verified or 
understood even in a normal individual, e g. 
lymphatic drainage, muscle action, joint move- 
ment, nerve distribution. But selected clinical 
material of the nature of cancer-breast, fracture 
ankylosis, neuritis, cranial tumours, etc., can 
impress more convincingly than mere didactic 
lectures the importance of these fundamentals - 
on which diagnosis and treatment are' based. 
Why should medical students therefore be made. 
0 j xij n ^, ross details, like students of zoology, 
and then be asked to forget* most of them and 


retain only a few facts of clinical importance ? 
Why should they be made anatomists first and 
then clinicians later. To economize time and 
energy of students and to increase efficiency, 
the historical line of demarcation between pre- 
clinical and’ clinical teaching must shift to a 
new plane. 

Reorientation of the present methods and re- 
vision of the existing curriculum in anatomy is 
a world-wide cry. -The cry is to curtail ‘dead 
house instruction ’ and insist on teaching of 
living anatomy (clinical and radiological) as 
well as principles of embryology and growth. 
The curriculum must provide the basic require- 
ments of the ‘general practitioner and teach- 
ing should aim at imparting a clinical touch to 
the study of anatomy from the beginning 
instead of the end of the second year of medical 
studies. This is the only way that the time 
wasted in cramming of the minutise of gross 
anatomy can be utilized in building up the 
modest edifice of ‘ living anatomy 

B. Research 

I am convinced that certain branches of 
human anatomy offer field for research in this 
country. Such investigations are not possible 
unless provision is made to put workers in touch 
with ill-understood problems pertaining to 
human welfare. The 'following paragraphs will 
deal briefly with the scope of anatomical re- 
search which can be undertaken, if access to 
clinical material is permitted. 

1. Clinical anatomy . — Diagnosis and treat- 
ment are based on certain conceptions of 
anatomical principles ; a reorientation of such 
ideas in the light of clinical experience is- essen- 
tial from time to time in order to improve diag- 
nostic and therapeutic measures. 

To debar students of anatomy from partici- 
pating in the pursuit of such knowledge 
amounts to waste of trained labour and so 
much loss to the advancement of medical science. 
Let it be presumed that clinicians can set prob-. 
lems to anatomists. Who can deny that no 
research is possible unless the problem is con- 
ceived in its. true perspective by the worker 
himself ? If the anatomist is segregated from 
human material other than cadavers, can he 
ever be expected to- contribute to the cause of 
clinical or experimental anatomy, a service for 
wmch he is better suited than many ? In view 
of these considerations, it will be most desir- 
n- ^ anatomists and -clinicians enter- into 
alliance to tackle -problems. , in different 
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branches of surgery by free use of facilities of 
either department. 

2. Applied embryology. — This branch of 
anatomy offers a wide field for research. 
Teachers engaged in such work should natur- 
ally feel more interested in problems of clin- 
ical importance. Students will also benefit more 
from demonstration on cases presenting con- 
genital defects than from mere didactic lectures. 
Does it not become imperative that ample cli- 
nical material should be made available to pro- 
mote teaching and research ? 

3. Post-nalal growth. — Work in this field 
offers ajvide scope for teaching and research. 
Six eminent anatomists in Great Britain re- 
mark, ‘we believe that it is desirable that stu- 
dents should be given more instruction on the 
post-natal growth of the body and its relation 
to nutritional and hormonal factors’ (Appleton 
et at, 1942). Realizing the importance of this 
recommendation from the view-point of general 
practice, the earliest opportunity was availed 
of to institute a ‘ Growth Study Centre ’ as a 
sub-section in this department under a research 
scholar Dr. Inderjit Singh. Detailed observa- 
tions have already been made on 300 children 
from local schools and will be repeated every 
six months. The difficulties encountered in 
contacting, investigation and treating defective 
children are great but not insurmountable. AH 
that is required is hospital facilities where such 
children can be kept under observation and 
treated. 

4. Medical anthrovometry. — This subject 
has received little attention so far in this coun- 
try. Data dealing with body types and their 
predilection to disease are valuable to experts 
in preventive as well as curative medicine. 
An appreciation of this fact is responsible for 
anthropometric observations being made on 
medical students and on inmates of the 'Central 
Jail, Lucknow. More clinical material and 
facilities for studying it are needed. 

5. Radiological anatomy.- — An intimate 
knowledge of the normal provides the necessary 
background for detecting minor abnormalities 
in skiagrams. Such knowledge will permit 
early radiological diagnosis when other methods 
have failed. I know of no record of systematic 
investigations on these lines on a representative 
of group of healthy Indians. The sanction of 
an a;-ray plant for this anatomical department 
shows that authorities realize the necessity of 
such work. It is obvious that hospital facil- 
ities will be required ‘for the proper conduct of 
such research. 

6. Medico-legal, research. — There is an 
ample scope for research in this field, which 
for various reasons should be undertaken by 
an anatomy department. Data regarding age 
changes constitute the major problem. Clin- 
ical material from -in-patients and out-patients 
will ‘ facilitate such ' study. 

The science of comparative anatomy and 
physical anthropology offer fields where human 


material is not indispensable, but there are 
others who are better qualified than the med- 
ical staff of the anatomy department to contri- 
bute to these branches. There are, however, 
special sections on these branches in the 
museum of this department. 

C. Post-graduate training 

The importance of this function of a teaching 
department need hardly be emphasized. - Pro- 
vision has to be made for the following cate- 
gories : — 

1. Medical men who wish to obtain post- 
graduate qualifications in surgery or other clin- 
ical subjects. 

2. Medical men who wish to make anatomy 
a career. 

3. Others who apply for refresher courses. 

The necessity of hospital facilities for the 

students of the first category is obvious. Such 
provision will benefit them as well as the stu- 
dents of living anatomy who will attend the 
wards for necessary instruction. Refresher 
courses will have to be planned on similar 
lines. The need for training in pure anatomy 
has not so far been felt, but conditions may 
change in the future, and steps have to be taken 
to develop- special sections under each teacher 
with this end in vjew. A move has already 
been made in this direction. 

D. Administrative considerations 

Among 12 teachers recruited on a permanent' 
basis between 1911 and 1945, only one re- 
mained in the department, that too, for per- 
sonal reasons. The rest left at the earliest 
opportunity with a view, in most cases, to 
taking up clinical appointments. Conditions 
of service must be made attractive enough to 
retain the services of highly qualified men for 
teaching and research in anatomy. 

Conclusion 

Prom the above it is obvious that the histor- 
ical line of demarcation between pre-clinical 
and clinical studies must shift to a new. plane. 
Teaching in anatomy should be so organized as 
to impart a clinical touch at the earliest oppor- 
tunity. To effect this, it is essential that the 
department should be adapted to its primary 
function of equipping the under-graduate with 
the fundamentals and basic principles of living 
anatomy from the very beginning. This will 
enable him to steer comfortably through his 
clinical studies without being encumbered with 
unnecessary details of ‘ dead house ' instruction. 
With this object in view the following sugges- 
tions are submitted : — 

1. 500 hours in the first year and 250 hours 
in the second year should be spent on dissection 
and lecture-demonstrations on gross anatomy, 
embryology and post-natal growth, leaving the 
rest of the time for other subjects of the pre- 
clinical and transition periods. 
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2. - Instruction in living anatomy should start 
in the second year on* the lines suggested in this 
paper, and students should attend wards regu- 
larly for 1 to 2 hours daily. 

3. In all medical colleges and schools, ade- 
quate provisions should be made fbr a clinical 
anatomy unit properly staffed for work in the 
hospital for teaching and research on clinical 
anatomy. 
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(The teaching of anatomy has been the subject of 
much study and discussion abroad, and it is good that 
the subject should be considered in this country. 
Some ^ of the criticisms of anatomical teaching made 
in this paper^ may not apply to all departments of 
anatomy. Thirty years ago living models were used 
for some anatomy teaching in the editor's medical 
school, and this has since been much developed. Many 
of the criticisms are however still true of many 
departments of anatomy. — Editor, I.M.G.) 
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THE INDIAN HONOURS LIST 
1st January, 1946 

The following are > the names of medical men, and 
others associated with medical institutions, in the- 
Indian Honours List of date 1st January, 1946. We 
offer them our congratulations. 

K.CJ.E. 

Major-General (Local Lieutenant-General) J. B. 
Hance, c.i.e., o.b.e., i.m.s., Director-General, Indian 
Medical Service. 

Major-General H. J. M. Cui^etjee, c.s.r., n.s.o., k.h.s., 
i.m.s. (Indian Army Medical Corps), lately Deputy 
Director of Medical Services, North-Western Army. 

Colonel S. L. Bhatia, M.c. f i.m.s., Inspector-General 
of Civil Hospitals. Assam, and lately Deputy Director- 
General, Indian Medical Service. 


Knighthood 

Lieutenant-Colonel N. S. Jatar, c.i.e., d.s.o., i.m.s. 
(retired) , Inspector-General of Prisons, Central 
Provinces and Berar. 

Tx^i?^ enan k~^°^ 0Iie ^ S. S. Sokhey, i.m.s., Director. 
Haffkme Institute, Bombay. 

E* ^Fare, Esq., c.i.e., Director of Animal Husbandry, 
United Provinces. 

C£.E. 

Lieutenant-Colonel R. B. Billimoria, Honorary 
Medical Specialist, Indian Military Hospital, Bombay. 

O.B.E. 

Mrs. Robina ^ Margaret Gertrude Brown, lately 
Remonai Commissioner, Indian Red .Cross Society, 
N.-E. India, Bengal 3 

C ‘* A ' Bozman » i-mjs.. Officiating 
rndia H th Commissloner with the Government of 

Institute of India!*’ r ' M ' S " Deputy Director ' Ma,aria 
Ifashnrir. Rawlence * Esq ’’ Resid ency Surgeon, Srinagar, 
Colonel C. G. Terrell,' lately Member of the A«am 
SSa, Medical Indian'^Tea 

ME.E.. 

«W s W cSmdf”£bfy“ i " , ’ , ‘"' *•*«! Eed .<*» 


Miss Louise Lyall, Matron, Cadets Hospital, Indian 
Military Academy, Dehra Dun. 

Mrs. Dorothy Stanier, Lady District Superintendent, 
Auxiliary Nursing Service, St. John Ambulance Brigade 
Overseas (District No. 3), Bombay. 

Captain A. R. P. Imam, i.a.m.c., Attached to 

No. 2 I.B.C.H. (I.T.), and lately Sub-Divisional Health 
Officer, Feni, Bengal. 

Captain N. P. Billimoria, Honorary Ophthalmic Sur- 
geon, Indian Military General Hospital, Bombay. 

H. C. Edmunds, Esq., Medical Missionary, Hiranpur, 
Santal Parganas District, Bihar. . 

P. C. Guha, Esq., Civil Surgeon (retired), Assam. 

A. K. Nulkar, Esq., Civil Medical Practitioner,. Indian 
Military Hospital, Poona. 

Rai Bahadur R. S. Srivastava, Civil Surgeon (retired), 
Dehra Dun, United Provinces. 

R. L. Tuli, Esq., Deputy Director of Public Health 
(temporary), Central Provinces and Berar. 

Major C. M. E. Warner, Port Health Officer, 
Calcutta. 

Kaisar-i-Hind Gold Medal 

Miss Madeline Shearburn, m.b.e., Doetor-in-Charge, 
Zenana Mission Hospital, Tank, North-West Frontier 
Province. 

J. W. Bottoms, Esq., Medical Missionary, Baptist 
Mission Hospital, Chandraghona, Chittagong Hill 
Tracts, Bengal. 


Kaisar-i-Hind Silver Medal 


Mrs. Wenonah Ansorge, Chairman, Joint War Com- 
mittee of the Indian Red Cross and St. John Ambu- 
lance Association, Bihar Branch. 

Mrs. Avis Gladding, Chairman of the Ladies' Sub- 
Committee of the Countess of Dufferin Hospital, 
Calcutta. 

. Miss Wilhelmina Beatrice Greenwold, Assistant 
Doctor, Zenana Bible and Medical Mission, the 
Kinnaird Hospital, Lucknow, United Provinces. 

Mrs. Christabel Phyllis Humphreys, Secretary, Red 
Cross Society, Coorg. 

Mrs. Ailsa Margaret France Meyrick, Honorary 
Secretary, Red Cross, Motihari, and Honorary Secre- 
tary, Girls' School, Bihar. 

Mrs. Mary Alexander Silver, Lady Doctor and 
Missionary Worker, Arkonam, North Arcot District, 
Madras. 

Miss Bernard Valentine (Sister, Saint-Remi), Matron, 
Government Erskine Hospital, Madura, Madras. 

R. Easy, Esq., i.mj)., Assistant Residency Surgeon, 
Bushire, Persian Gulf. - 

The Reverend A. G. MacLeod, Missionary, Honorary 
Superintendent, F. R. E. Hospital, Naogaon, Rajshahi, 
Bengal. 

V G. Mahajani, Esq., Doctor and Landlord, Satara, 
Bombay. 

J. C Paymaster, Esq., Chief Surgeon, Tata Memorial 
Hospital, Bombay. • > 

T. Roy Chowdhury, Esq., General Secretary r 

Gocharan Ramknshna Sevasram, 24-Parganas, Bengal. 




Mrs. Gladys Evelyn Waight, Honorary General 
Secretary, Diversonal Therapy Services, Calcutta. 

Kaisar-i-Hind Bronze Medal 

w“Sr S Botbfy Yolnutil ' y ^ Cl “» 

c ™ s Hospitai ’ ^ 

rhfr™ ? h j g ' v ^? r .,P ev i Jessaram Kathuria, Doctor-in- 
Charge, Lady Willmgdon Zenana Hospital, Jacobabad, 

Nn 1 ?’ r!wt Divisional Superintendent, 

C U tt! 1 City Nursing Division, St. John Ambu- 
lance Brigade, Overseas, No. II, Bengal District 

of T Nun?fR er rf gdile, Ursuline "Order 

Bibar <R ‘ C,) ’ Nurslng Slster > Ranchi Sadr Hospital, 

Resile Hamilton Shirlaw, Secretary, Provincial 
Red Cross Office, Lucknow, United Provided 
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Mrs. May Ronaldson Stephen, St. John Ambulance 
Brigade, Calcutta. 

Mrs. Elizabeth Sfcribbling, Honorary Treasurer of 
the Rawalpindi Nursing Division, Punjab. 

Mrs. Vinmala Surve, Honorary Secretary, Kolhapur 
Residency Red Cross Centre and Honorary Assistant 
Technical Recruiting Officer for the Women's Auxiliary 
Corps (India), in the Deccan States, Kolhapur. 

Mrs. Edith Thick, Accountant, Punjab Red Cross 
War Depot, Punjab. 

Mrs. Francon Williams, In-charge of Red Cross Work, 
Dooars, Bengal. 

A. Singh, Esq., Sub-Assistant Surgeon, Assam Civil 
Porter Corps, Medical Cadre, Assam. 

J, S. U, Khan, Esq., Medical Officer-in-Charge, Leper 
Home, Subathu, Simla District, Punjab. 

P. S. Ralte, Esqr., Sub-Assistant Surgeon, Tuipang, 
Lungleh, South Lushai Hills, Assam. 


Sardar Bahadur 


S. G. S. Chawla, Esq,, Medical Practitioner, Lahore, 
Punjab. 

Rai Bahadur 

G. N. Vyas, Esqr., Professor of Medicine, Medical 
College, Agra, United Provinces. 

Rai Sahib R. D. Banerji, Assistant Director of Public 
Health, United Provinces. 

H. N. Bhatfc, Esq. t Reader in Radiology, Medical 
College, Agra, United Provinces. 

Rai Sahib B. P. Gupta, Medical Officer-in-Charge, 
Sadr Hospital, Budaun, United Provinces. 

Lain B. N. Handa, Livestock Development Officer, 
and Assistant Director (Breeding), Civil Veterinaiy 
Department, Punjab. 

M v M. Ray, Esq., Civil Surgeon, Hazaribagh, Bihar. 

Rai Sahib C. N. Banerji, Superintendent, Vaccine 
Institute and Quinine Depot, Namkum, Bihar. 

J. Roy, Esq., Superintendent, Mental Hospital, 
Nagpur, Central Provinces and Berar. 

Rao Bahadur 

R, A. Swaminathan, Esq., Lecturer in Surgery^ and 
Personal Assistant to the Principal, Madras Veterinary 
College, Madras. 

P. Vadamalayan, Esq., Honorary Surgeon, The 
Erskine Hospital, Madura, Madras. 

H. A. Maniar, Esq., Lecturer in Dermatology, Grant 
Medical College, and Honorary Dermatologist, J. J. 
Hospital, Bombay. 

Vaidyaralna 

Pandit Shiv Sharma, Ayurvedacharya, Ayurvedic 
Physician, Lahore, Punjab. 


Sardar Sahib 

K. Singh, Esq., Sub-Assistant Surgeon, Cairn' r s Hos- 
pital, North Western Railway, Lahore. 

Khan Sahib 


A. R. Lodhi, Esq., Resident Medical Officer, Indian 
Military Hospital, Bombay. ..... 

H, H. Khan, Esq., Civil Surgeon (Officiating), Almora, 
United Provinces. ^ _ _ 

Sheikh S. Husain, Sub-Assistant Surgeon, 1st Grade, 
Punjab Governor’s Camp Dispensary, Lahore, Punjab. 

S. B. Imam, Esq., Medical Officer, Shahpur Patoree 
Dispensary, Darbhanga District, Bihar. 

M. Imad-ud-DIn, Esq., Assistant Surgeon,^ Police 
Hospital, Peshawar, North-West Frontier Province. . 

M. R. Khan, Esq., - Animal Husbandry Officer m 
Baluchistan. 

Rai Sahib 


N, K. Roy, Esq., Assistant Surgeon, Nefcrakona Sub- 
Divisional Hospital, Mymensimrh District, Bengal. 

G, Thapa, Esq:, Medical Officer-m-Charge, ChamoU 
Dispensarv, Garhwal District, United Provinces. \ 

B. B. * Rai, Esq., Medical Practitioner, Bareilly, 
United Provinces, / TT .. 

'D, Chand, Esq,, Assistant Malana Officer, United 

Provinces,' ^ .... , r 

' K. B. L. Varma> Esq., Medical Practitioner, Meerut, 

United Provinces., 


C. D. Tiwari, Esq., Municipal Medical Officer of 
Health, Jullunder, Punjab. 

G. R, Chopra, Esq,, Assistant Medical Officer, 
Gadarwara, Hoshangabad District, Central Provinces 
and Berar. 

Lala B. Nath, Agency Surgeon (Officiating), South 
Waziristan, North-West Frontier Province. 

B. L, Juneja, Esq., Registrar, Indian Red Cross and 
St. John War Organization. 

P. Lall, Esq., Registrar, Headquarters Offices of the 
St. John Ambulance Association and Brigade Overseas 
and Indian Red Cross Society. 

M. 4 Sen Gupta, Esq., Assistant Director, Civil 
Veterinary Department, Bengal. 

Rao Sahib 

K. S. Raju, Esq., Sub-Assistant Surgeon, Government 
Hospital, Hindupur, Anantapur District, Madras. 

E. S. Reddi, Esq.. District .Health Officer, Madras. 

T. V. Mudaliyar, Esq., Livestock Development Officer, 
Civil Veterinary Department, Madras. 

C. H. A. Venkateswaran, Esq., Assistant District 
Medical Officer, Coimbatore, Madras. 

P. Ramanujachari, Esq., Medical Practitioner, 
Coeanada : East Godavari District, Madras. 

P. Srinivasan, Esq., Medical Practitioner, Madras. 

C. H. S. Verma, Esq., Medical Officer-in-Charge, 
Civil^ Hospital, Mawana, Meerut District, United 
Provinces. 

V. R. A. G. Krishnan, Esq., Veterinary Investigation 
Officer, Gauhati. Assam. 

V. G. R. Mudaliar, Esq., Sub-Assistant Surgeon. 
Veloo Mudaliar Dispensary, Bangalore. 

R. R. Rishi. Esq., Jn-cbarge, Electrical ^ and X-Ray 
Department, Maharaja Tukojirao Hospital, Indore 
State, Central India, 

K. Satyanarayan, Esq., Second Medical Officer, 
Bastar State. 

O.B.I. 

To the First Class with the title f Sardar Bahadur * 
Indian Army Medical Corps 

Subedar-Major Ram Saran Mehra, Bahadur , om. 

Subedar Attar Singh Chatwal, Bahadur, o.b.i. 

Subedar-Major Mahtura Dass, Bahadur, o$x 

Subedar Sunder Singh, Bahadur, o.b.i. 

Subedar-Major ICanshi Ram, Bahadur, o.bj, 

Subedar-Maior Inder Singh, Bahadur, oju. 

Subedar Mohan Lai. Bahadur , o.b.i. 

Subedar-Major V. N. Deuskar. Bahadur, on.i. 

Subedar Richpal Singh (I), Bahadur, on. r. 

Subedar-Maior Inder Singh Rawat, Bahadur , OJa.i. 

Subedar-Maior Nand Kumar Tiwari, Bahadur , o.bj. 

Subedar-Maior Faqir Chand Kapiln, Bahadur , o.b.i. 

Subedar-Major Mathura Prasad, Sati, Bahadur , o.B.t. 

To the Second Class with the title of * Bahadur 9 

Subedar-Major and Honorary Lieutenant Hira Singh. 

Subedar Mirza AH Ahmed. 

Subedar-Major Niranjan Singh. 

Subedar Nur Singh. ^ , *. , . 

Subedar-Maior Bodh Ra[ Bali. 

Subedar-Major Hazura Singh. 


CLINICAL MEETING AT THE SCHOOL OF 
' ' TROPICAL MEDICINE, CALCUTTA 


At the third clinical meeting of the Calcutta School 
of Tropical Medicine held on the 5th December, 1945, 
Major-General W. E. R. Dimond, i.m.s., outlined the 
medical administration of Bengal with particular refer- 
ence to the special hospitals established during and 
after the famine, which are still being maintained as 
part of the provincial medical administration. These 
hospitals provide accommodation for altogether about 
20.000 patients, and the accommodation^ is well utilized. 
They are small hospitals located in different parts of 
the province according to local needs and are grouped 
so that no patient has very far to travel to reach 
a hospital. . ■. 

Dr. A. K. M. Abdul Wahed showed an atypical case 
of post-encephalitic Parkinsonism, the abnormal 
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features being the presence of a marked unilateral 
lordosis and also evidence of a pyramidal desmn in the 
internal capsule presumably of a thrombotic origin 
producing a left hemiplegia. The pyramidal and extra- 
pyramidal lesions appeared about the same time. 

Dr. Wahed also showed a* case of Cushing’s syndrome 
in a married woman aged 20, the main complaints 
being obesity, abnormal growth of hair, palpitation, 
weakness and thirst. The areas of accumulation of 
fat were* tender on pressure and showed striae; there 
were tachycardia, hypertension, osteoporosis in the tibia 
and fibula; the sugar tolerance test showed a diabetic 
type of curve, but there was no hyperglycaemia or 
glycosuria. Polycythsemia was not present. The 
prognosis and treatment of such cases were discussed ^ 

Dr. A. Das showed a case of pseudohypertrophic 
muscular dystrophy with Pink disease in a child aged 
six years. The disease started with disinclination to 
walk; later there was inability to rise and to walk 
normally, stiffness of the muscles of the arm and leg. 
In spite of this the child gained in weight. The child 
showed marked redness of the face and extremities 
with swelling but not pitting on pressure. The nervous 
system was normal; the calf and arm muscles and 
latissimus dorsi were hypertrophied; the glands of the 
neck, axilla, and groin were enlarged; the spleen and 
liver were palpable. 

Dr. R. N. Chaudhuri showed a case of pulmonary 
amoebiasis with symptoms of fever, cough, lassitude, 
loss of weight and pain in the chest. There was a 
patch of dullness and diminished breath sounds with a 
mottled opacity shown by the skiagram^ There was 
a marked leucocytosis. Sputum examination revealed 
nothing. Sulphathiazole produced no effect, but the 
patient responded rapidly and strikingly to emetine and 
the radiological opacity disappeared. 

Dr.^J. Lowe showed three cases of epidemic dropsy 
occurring in railway employees at Jhajha where an 
outbreak of epidemic dropsy recently occurred. The 
mustard oil used was adulterated with Argemone 
mexicana in considerable amount. 

Dr. Lowe also made a brief statement regarding 
nine cases of typhus seen in the hospital during the 
period of a few weeks, with one death. Four showed 
OXK agglutination, three 0X19, and one 0X2; in the 
other (fatal) case, significant agglutination was not 
obtained. 

Dr. M. N. Bose, Principal, Carmichael Medical 
College, showed an exhibit of old and rare medical 
books including some first editions. 

Dr. L. M. Ghosh showed a patient with extensive 
dermatitis suggesting pellagra but no other manifesta- 
tion of this disease. , 

Animated discussion took place on most of these 
cases. 


CLINICAL RESEARCH ADVISORY COMMITTEE, 
INDIAN RESEARCH FUND ASSOCIATION 

At the first meeting of the above Committee held 
on the 24th August, 1945, the Chairman, General 
Hance, pointed out that from the notes submitted by 
the members all seemed to be agreed that while there 
was ample material available for clinical research, and 
that so far little use had been made of this. He 
defined clinical research as the discriminating use of 
the five senses, an objective approach to each problem, 
and the development and use of the critical faculties. 
He also quoted the view of Professor John Ryle that 
clinical research and clinical practice and teaching 
should go hand in band. 

Dr, V. R. Ithanolkar said that during the many 
years of his association with the I. R. F. A. he was 
struck with the haste and amateurishness with which 
proposals for clinical investigation were submitted to 
the I. R. F. A., the consequent inability of the Scientific 
Advisory Board to recommend such proposals, and the 
resulting erroneous belief of the clinicians that the 
I. R. F. A. were not interested in their problems. He 
hoped that the committee would be able to assist their 
younger associates by offering. them helpful suggestions 


and timely criticism, and suggested ' that the common 
diseases occurring in different parts of India should be 
investigated simultaneously at different centres. 

Dr. Kutumbiah, Dr. Kini, Dr. Goyle, Major Jaswant 
Singh and Dr. Hardikar spoke about the difficulties 
of junior research workers and of clinical research in 
their provinces,, the lack of inter-departmental and 
inter-college co-operation, lack of adequate hospital 
records, etc. Lieut.-Golonel Goadby pointed out that 
the Clinical Research Advisory Committee should 
decide with regard to each proposal whether the 
problem had been isolated, whether the man concerned 
was capable of dealing with the problem, and whether 
that problem was capable of solution with, the facilities 
available to the worker at the particular time, and 
that problems should be selected on which there could 
be a concentration of energy and available resources. 
He thought that the committee should get into closer 
contact with similar and more experienced organiza- 
tions abroad. Lieut. -Colonel Andreasen and Dr. M. N. 
De also spoke. Lieut. -Colonel C. A. Bozman described 
the position of the committee in relation to the 
I. R. F. A. and the administrative side of the problem, 
and drew attention to the idea that the committee 
should have both short-term and . long-term proposals. 

After discussion at which the members outlined sub- 
jects which they considered should . be taken into 
consideration, it was decided that those subjects 
mentioned below should be discussed by members with 
their colleagues and should form the basis for specific 
proposals^ to be submitted to the committee at their 
meeting in November: peptic ulcer (Madras-Bengal) ; 
infections of the feet (Madras); rheumatic infections; 
problem of essential hypertension in India; cancer in 
India, its incidence, clinical varieties and relation to 
conditions peculiar to the country; nutrition of surgical 
cases with special reference to water and mineral 
balance in Indian patients; cirrhosis of liver in infants 
and adults in India; periostitis, and general nutrition; 
the nutrition conditions in anemia of the poorer 
classes; relapses and reinfection problems of malaria in 
different areas of India; amoebiasis; the complications 
of arsenical treatment; poliomyelitis in its earlier 
stages. The list was not arranged either in order of 
importance or urgency; nor was it suggested that it 
exhibited the possibilities of fields of clinical investiga- 
tion in India. 

Several resolutions were passed recommending the 
institution and co-ordination of clinical research in 
India, the establishment of close contact between the 
committee and research organizations abroad, better 
methods for keeping records in medical institutions, 
methods of selection of proposals, and of inspection of 
the work being done. 


FOOD ADULTERATION 

SHEENivASAN in an article in the Indian Medico, 
Journal (15th December, 1945) on ‘Pure Food’, civet 
common examples of adulteration, of food 
Adulteration of milk is the commonest practice and 
mcludes addition of water, cane-sugar, skimmed milk- 
powder, or buffalos milk to cow’s milk, while cream 
is often removed by skimming. In some instances 
one powder is added as a preservative. Agar is 
frequently used in commercial preparation of curds to 
give a richer look. Animal carcass fat, hydrogenated 

m'lfn 6 a k nd various substitutes are com- 

mon adulterants of ghee. Hawkers, posing to come 
remote villages, sell vegetable fate assure gk?e 
Butter has been found to be mixed with flour and 
contain as much as 60 per cent of water Other 
common frauds include the addition of the cheaneJ 
ground-nut oil to gingelly oil, of mineral oils to coco- 
nut oil and of chicory and Bengal gram to coffee ’A? 

hnA- tU T 6 tea Was A e - avi] y adulterated with black grain 
p ar ? e * quantities of turmeric powder were found 
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SIR UPENDRA NATH BRAHMACHARI 

Rai Bahadur Sir Upendra Nath Brahmachari, Kt. t 
m.a., m.d,, phi)., died at his Calcutta residence on the 
6th February, 1946. Thus Calcutta has lost one of the 
most distinguished of its medical men. 

Upendra Nath Brahmachari was bom in 1875, son 
of a doctor. He qualified MJB. (Calcutta) in 
1898, MD. (Calcutta) in 1902, and PhD. (Calcutta) 
in 1904. He entered the Bengal Medical Service in 
1898, and taught pathology and materia medica at the 
Dacca Medical School. Later he was appointed 
lecturer in the Campbell Medical School, Calcutta, a 
post which he held for nearly twenty years, and it was 
here that his best known work was done, namely, 
preparation of urea stibamine and its use in kala-azar. 
Sir Upendra Nath retired from Government service 
in 1927. He continued to take an active interest in 
medical research work and in the chemical industry 
until his death nearly twenty years later. 

While his work in other spheres of medicine was by 
no means negligible, it was his work on kala-azar 
which overshadowed all his other work. It is not easy 
for us nowadays to realize what kala-azar was thirty 
or forty years ago, a veiy widely prevalent and usually 
fatal disease. It is true that antimony in other forms 
have been used in kala-azar in other countries and 
also in Bengal, but there is no doubt whatever that 
the introduction of urea stibamine in the treatment 
of kala-azar was a very great step forward. It can 
be given with relatively little trouble, it is so much 
less toxic than the preparations previously used, and 
in the majority of cases it was possible to give an 
adequate dosage so as to eliminate the infection. It 
is impossible to calculate how many lives were saved 
in India, and in Bengal in particular, by the introduction 
of urea stibamine twenty-five years ago. During these 
twenty-five years many other preparations have been 
introduced in the treatment of kala-azar but in the 
ordinary cases urea stibamine still holds its own. 

During the last twenty-five years honours, titles and 
distinctions have been bestowed in large number on 
Sir Upendra Nath, and his services were called for 
by many bodies, not only for the distinguished posi- 
tion which he held, but for what he contributed in 
the form of service. Dean of the Faculty of Medicine, 
Calcutta University, and of the Faculty of Science, 
President of the Indian Science Congress, President 
of the Royal Asiatic Society of Bengal, these and dozens 
of other positions he filled with distinction. A mere 
list of the distinctions bestowed on Sir Upendra Nath 
would fill a whole column of this journal. 

Soon after qualifying, Sir Upendra Nath started 
writing on medical matters, his earliest paper being 
in 1898, His medical publications altogether covered a 
period of nearly fifty years. They included publications 
on malaria, biliary cirrhosis, hsemoiysis, and many other 
subjects, but of course his best known publications 
were his treatises on kala-azar. The collection of his 
published papers have in recent years been published 
by the Calcutta University Press in two volumes 
appearing under the title * Gleanings from my 
researches *. A perusal of these volumes indicates the 
wide nature of Sir Upendra Nath’s interests. He was 
interested in everything in medicine, but particularly 
in tropical medicine, and made contributions- to many 
subjects. One important contribution which he made 
was the recognition of the condition now known as 
post-kala-azar dermal leishmaniasis. 

Sir Upendra Nath was perhaps the first Indian 
medical man to attain a wide international reputation 
for his contributions to scientific knowledge of medicine, 
the first of a large and growing band of Indian research 
workers. His passing would be mourned by many in 
India and throughout the world. 


SALMONELLA INFECTION 
Major William Hayes and Captain Joseph F. 
Freeman, in an article on 4 The incidence, type and 
bacteriology of Salmonella infection in the Army in 


India’ in the Indian Journal oj Medical Research , 
October 1945, present a survey of these organisms 
studied from 1941 to the beginning of 1945. During 
this period, a total of 1,847 organisms of the Salmonella 
group were received in the Central. Military. Pathol- 
ogical Laboratory (formerly the Enteric Laboratory/ 
Kasauli) for verification of diagnosis. Of these, 1,299 
were identified as Bact. Lyphosum, leaving a balance 
of 54S organisms of other types. The number of isola- 
tions of Bad. lyphosum rose from 1941 to 1942 but 
thereafter declined (the incidence of enteric per 1,000 
of the Army in India has actually fallen throughout 
the period). During the period, Bact. paralyphosum A 
has next to Bact . Lyphosum been most prevalent, while 
the incidence of Bad. paratyphoid B was rare, but 
that of Bad . paralyphosum C and^ Bad . enteritidis 
shows a significant and progressive rise from 1943. 

The great majority of Bact. paratyphoid C cases 
occurred sporadically in areas associated with the Burma 
campaign. It is believed that this infection is com- 
mon among the Chinese, and it has been suggested 
that it may have been introduced into India by Chinese 
personnel. It is also possible that the movements of 
civilian population 'following the Japanese # invasion of 
Burma may have played a part in its introduction. 
All the strains of Bad . paralyphosum C were found 
to be biochemically typical in that they have invari- 
ably fermented arabinose. The differentia tion of this 
organism from diphasic Bad . cholerm-suis which is 
antigenically similar was made by the demonstration 
of the presence of Vi antigen. In this infection there 
appears to be a definite tendency towards localized 
pus formation, five out of 102 strains being isolated 
from pus. 

The type of Bad . enteritidis infection now en- 
countered in India is usually a septicaemia with little 
or no evidence of preceding intestinal involvement 
From the published accounts and the information 
accompanying these strains the cases appear to fall into 
3 main clinical types. In the first there is spiky inter- 
mittent fever occasionally with mild diarrhoea, persist- 
ing for 1 or 2 weeks. The pulse rate is usually 
proportional to the temperature; the white cell count is 
normal, and there is no rash or splenic % enlargement 
In the second variety there is a long continued pyrexia 
of septicremic type which may persist up to two 
months with or without leucopcenia and relative brady- 
cardia, but there is no rash. After a variable period, 
localization of pus formation is apt to occur. Abscess 
formation in the subcutaneous tissues, periostitis, 
empyema, meningitis or cystitis may be found. The 
third variety displays the full clinical picture of enteric 
fever with continuous pyrexia ? splenic enlargement, 
rose spots, leucopcenia and relative bradycardia. There 
is a tendency here, too, to localization and pus forma- 
tion. The mortality rate is by no means uncommon 
(5 to 10 per cent). Out of ill strains of Bact. enteritidis 
isolated, all but one were biochemically typical in 
that both rhamnose and arabinose were fermented. 
Dublin variants ferment rhamnose only. All strains, 
both Gaertner and Dublin , fermented dulcitol, but 
while Dublin strains invariably fermented this sugar 
during the first 24 to 48 hours of inoculation, fermenta- 
tion by Gaertner strains did not occur until after the 
fifth day and frequently much later. With one strain, 
acid was not produced until day of incubation. Tills 
is considered a point of considerable differential value 
and one which, it is believed, has not been reported 
before. The most important advances in our knowledge 
of the Salmonella group are that all members of the 
group are capable of giving rise to clinical manifesta-. 
tions, viz Salmonella fever, Salmonella septicaemia or 
Salmonella gastro-enteritis, and that any of them with 
the exception of Bact . typhomm and probably Bact . 
paratyphosum C, may be found in and be spread by 
animals, and that host adaptation may profoundly 
affect the course -of human disease. 

In view of the findings presented in this paper, the 
advisability of including in the TAB vaccine, the 
elements necessary to cover , BacU paratyphosum G and 
Bact. enteritidis , is worthy of consideration, 
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comparative figures for (i) a normal pre-war 
period' in 1939, [ii) a period during the war, 
before the commencement of the anti-venereal 
drive in Calcutta in 1943, and (Hi) a period 
after the commencement of the anti-venereal 
drive in 1944. To these they now add- figures 
for 1945, for a period when the drive had 
passed its peak of activity, observations on the 
figures and associated considerations. 

Observations on the figures and associated 
considerations 

Incidence of syphilis.—' The figures for 1939, 
1943 and 1944 have been discussed below. 


Table showing the Wassermann positive rate of cases from hospitals and venereal clinics of 

Calcutta in 1939, 1943, 1944 and 1945 



Periods 

• 

Number 
of eases 

Positive reactions, all 
grades (+, ++ and 
+++) 

__ 

Strongly positive 
reactions (++-f- only) 



tested 

Actuals 

Percentage 
of the total 

Actuals 

Percentage 
of the total 

I. 

' In 1939 : 

11-4-39 to 8-5-39, 15 working days 

1,000 

146 

14.6 

55 

37.7 

II. 

9-5-39 'to 3-6-39, 16 working days 

1,000 

204 

20.4 

_ 57 

27.9 

III. 

In* 1943, before the anti-venereal drive : 
2-1-43 to 23-2-43, 34 working days 

1,000 

235 

23.5 

91 

38.7 

IV. 

23-7-43 to 29-8-43, 25 working days 

1,000 

275 

27.5 

51 

18.5 

V. 

In 1944, after the anti-venereal drive : 
22-2-44 to 13-3-44, 13 working days 

1,000 

337 

33.7 

121 

35.9 

VI. 

14-3-44 to 30-3-44, 10 working days 

1,000 

351 

35.1 

104 

29.6 

VII. 

In 1945, after the ^nti-venereal drive 
had passed its peak : 

6-3-45 to 16-3-45, 8 working days 

1,000 

229 

22.9 

47 

20.5 

VIII. 

19-3-45 to 29-3-45, 8 working days 

1,000 

221 

22.1 

46 

20.8 

IX. 

25-6-45 to 10-7-45, 7\ working days 

1,000 

242 

24.2 

87 

35.9 

X. 

12-7-45 to 20-7-45, 7 working days 

1,000 

255 

25.5 

87 

34 1 

XI. 

1-8-45 to 10-8-45, 9 working days 

1,000 

253 

25.3 

1 85 

33^5 


THE WASSERMANN POSITIVE RATE 
OF CASES FROM HOSPITALS AND 
VENEREAL CLINICS OF CALCUTTA 
IN 1939, 1943, 1944 AND 1945 

By S. D. S. GREVAL 

LIEUTENANT-COLONEL, I.MJ9. 

A. B. ROY CHOWDHURY, m.b. 
and 

B. C. DAS, m.sc. 

(From the Imperial Sexologist’ s Laboratory , School of 
Tropical Medicine , Calcutta ) 

In a paper in this journal last year (Greval 
and Roy Chowdhury, 1944) the writers gave 


Postscript (19-12-45) 

The following figures have now become available : 


. Hospitals 


Total number of cases 


Period 

New 

i 

1 Old 

Ratio of new 
to old cases 

Medical College V. D. Clinic 

Campbell V. D. Clinic 

Lady Dufierin V. D. Clinic 

m i * 

V and VI ' 
VII and VIII 

IX 

V and VI 

VII and VIII 

IX 

V and VI 

VII and Vni 

. IX 

1,566 

940 

338 

2is 

119 

112 

1 

1 5,143 

! 9,668 

2,038 

! 606 

1,510 

999 

1 : 3 28 

1 : 12.85 

1 : 6.02 

1 : 3.0 

1 : 6.0 

1 : 5.0 

1 : 2.77 

1 : 12.68 

1 : 8.91 


V J A J L11U “Pparent vagaries ol periods marked VII and VIII an 

Wnv ca 4tf; b f elD ? - tested - ln , these P e / 10 , ds l han in otters, (2) the new cases have decreased 
steadilj. This fact is not in favour of the increased incidence of syphilis in Calcutta. 


i due to more 
markedly and 
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The figures for 1945 are of the same order and 
subject to the same interpretation. The rela- 
tion between the strongly positive reactions 

— } — j-» indicative of secondary syphilis) and 
the total positive reactions (++ and -j-, indi- 
cative of syphilis of all stages) remains of the 
same order. The conclusion emerges that the 
incidence of syphilis in the civil population of 
Calcutta has not varied during the last six 
years. There are more cases attending clinics 
because there are more people in Calcutta. In 
1939, 1,000 suspected cases could be collected 
from 1 \ million of people in 15 or 16 days. In 
1945, the same number is being collected from 
twice the population in half the time. The 
population has doubled itself since 1939 
(Greval and Roy Chowdhury, loc cit.). 

As a matter of fact, when the publicity and 
free treatment of the anti-venereal drive are 
.taken into consideration, one begins to wonder 
whether the incidence had not been actually re- 
duced when the drive began. Such a prob- 
ability is compatible with the malnutrition, dis- 
comfort and fatigue prevailing in the civil 
population, due to lack of food, accommodation 
and transport. 

Chunan qahat sale shud andar Damishq 
Kell mardum framosh ICardand ishq 

(Sa’di of Shiraz) 

(One year there was such a famine in Damas- 
cus that people forgot how to love.) 

Horae comforts in India are often at the 
minimal level. A sub-minimal level could 
easily repeat what happened at Damascus, 
Doubleday’s law of increased reproduction 
(and mating) in animals in a famine operates 
in the absence of discomfort and fatigue. 

Sources of infection. — If, because of the in- 
crease in population, an increased number of 
cases are getting infected at the old rate per 
cent, it seems likely that the source of infection 
is constant. The infecting women have not 
increased so much as their clientele. This view 
is consistent with the housing and rationing 
difficulties that have existed in Calcutta during 
the period under reference. 

If this view is correct, then the clinics have 
not benefited the infecting women. This is also 
consistent with the response that help evokes 
in prostitutes : while neither the rehabilita- 
tion nor treatment really succeeds as a rule, 
the former is given and received much more 
often. 

Intensity of the reaction . — It has decreased. 
The — 1 — | — j- reaction of the writers is a reaction 
in which the last plus has been obtained with 
uncholesterinized antigen (Greval and Roy 
Chowdhury, loc. cit.). Typically it is a total 
inhibition of hemolysis, although for the pur- 
poses of the report a mere trace of haemolysis 
is ignored. is accepted as -j — | — }~. Since 

the anti-venereal drive began, more of the 
strongly positive reactions are -j — j-T than 


++-H A decrease in the intensity of the re- 
action is due to. decrease in the intensity of the 
disease, due to free treatment. 

Total number of bloods tested for TFE during 
a year . — From 1st October, 1944 to 30th Sep- 
tember, 1945 (the date of preparation of this 
article), the total number of bloods tested in 
this laboratory, from Government and semi- 
Government hospitals in Calcutta and all 
venereal clinics in Calcutta, was 29,463. The 
figure for the financial year 1939-40 was 
14,615. 

. REFERENCE 
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A NOTE ON THE SPREAD OF CHOLERA 
INFECTION THROUGH AERATED 
9 DRINKS 

By Khan Bahadur M. YACOB, m.b., bh. (Pb.), 
D.P.H. (O.xon.), d.t.m.&h. (Eng.), Dr.p.H. (Hopkins), 
DMaet. (Lond.) 

Assistant Director oj Public Health, Punjab, 
Epidemiology 

and 

J. R. CHAUDHRI, m.r.c.s. (Eng.), l.c.r.p. (Load.), 
d.p.h. (Cantab.) 

Assistant Epidemiologist, Punjab Public Health 
Department, Lahore 

Cholera infection is either eaten or drunk, 
and cne of the problems confronting the health 
authorities is that of exercising rigid control on 
all articles of food or drink which are likely 
to serve as vehicles of infection. While the 
chances are that, during an outbreak of the 
disease, a large variety of articles of diet may 
become infected, yet, all such articles cannot 
be regarded as carriers of infection to the 
same extent. It is for this reason that health 
authorities, when armed with administrative 
powers, decide to prohibit the sale and' con- 
sumption of certain foods and drinks. Our 
knowledge, however, of the precise part that 
each article of food can play in the spread of 
cholera is yet very limited, and it is more on the 
popular belief rather than on any scientifically 
proved facts, that certain articles are prohibited. 

An analysis of certain foodstuffs in the 
Punjab with regard to their possible role in the 
propagation of cholera was made by Lai and 
Yacob (1926). They found considerable varia- 
tion in articles of food in respect of the degree 
to which they promoted the growth of V. 
cholera. For instance, whilst moong dal, 
boiled rice and milk . were observed to be 
favourable for propagating cholera infection, 
such articles as curd, lemon and pickles were 
actually found to inhibit the growth of V. 
cholera. It is, therefore, clear that the use of 
the latter class of foods could .profitably be re- 
commended during the cholera season especially 
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when that of certain other articles favourable 
for the growth o.f V. cholera is prohibited. 

No study, so far as we are aware, has yet 
been made to determine the precise role of 
aerated drinks. From personal enquiries we 
learn that their use is generally discouraged, 
and in some districts actually prohibited, when 
health officers are armed with special powers 
under the Epidemic Diseases Act of 1897. 
Aerated drinks are now extensively consumed 
all over the province and particularly in the 
towns. Their use is gradually extending to 
rural areas also. Moreover, the use of these 
is greater during that part of the year which 
is most favourable for the spread of cholera in 
this province, and on the occasion of fairs and 
festivals the indulgence in these drinks in- 
creases considerably. The study reported in 
this paper was, therefore, undertaken to inves- 
tigate the part, if any, that these drinks play 
in the spread of cholera. 

Technique 

Known quantities of a 24-hour peptone 
culture were first placed in sterilized screw- 
capped bottles, and certain quantities of aerated 
waters were then introduced into such bottles. 
Caps were thereafter tightly screwed on. To 
prevent the escape of gas, the mouths of the 
bottles were dipped in melted paraffin. The 
aerated water was allowed to act on the 
V. cholera for stated periods of time, after 
which the bottles were opened, and a small 
quantity, say, 2 to 3 c.c., was inoculated 
into alkaline peptone water with a pH value 
of 9.0. The peptone water was incubated 
for 24 hours at 37 °C. Thereafter, 2 or 3 loop- 
fuls from the peptone culture were streaked on 
plates of Aronson’s medium which, after incu- 
bation for 24 hours at 37°C., were examined for 
shining red colonies of F. cholera. Organisms 
from colonies of the likely colour were examined 
morphologically, and the identity of the cholera 
vibrios was confirmed by positive agglutination 
with 1 in 100 dilution of Inaba * 0 ’ serum by 
the slide method. In ail the experiments the 
test organism used was the Inaba strain of 
V. cholera which, as well as the Inaba ‘ 0 ’ 
serum employed in the experiments, were ob- 
tained from the Central Research institute, 
Kasauli. 

At the factory, all the samples of aerated 
drinks were filled in at a pressure ranging from 

. 120 to 150 lbs. The pH values of the soda 

water and of the original water used for the 
drinks were estimated at 6.8 and 7.8, respec- 
tively. 

A series of experiments described in the 
following paragraphs was carried out to study 
the effect of varying the time of exposure of 
the vibrios to the action of aerated drinks. 


the action of 25 c.c. of plain soda water. The 
time of exposure was 24 hours. 

As a control, another set of 10 bottles was 
inoculated with a similar quantity of culture 
in 25 c.c. of plain water which was being used 
in the factory for the manufacture of aerated 
drinks. 

For the preparation of soda water, carbon 
dioxide was mixed with water at a pressure of 
125 lbs. The pH values of soda water and 
plain water, as determined with Hellige’s com- 
parator, were 6.8 and 7.8, respectively. _ 

It was found that whilst cholera vibrios 
could be recovered from all the 10 control 
bottles, in no case was the result positive for 
the soda water bottles. Thus, in a period of 
24 hours, plain soda water appeared to have 
killed all the vibrios in 0.1 c.c. of culture. 

Experiment 2 

Instead of 0.1 c.c. of the peptone culture as 
in the previous experiment, 0.2 c.c. were in- 
oculated in three bottles each containing 150 
c.c. of aerated water. The time of exposure 
was only half an hour as compared with \ 24 
hours in the first experiment. Three control 
bottles were also set up with 150 c.c. of plain 
water in each. These were inoculated with 
0.2 c.c. of culture and were likewise exposed 
for half an hour. The gas was filled in at a 
pressure of 150 lbs. - The pH values of soda 
and plain water were 6.8 and 7.8, respectively. 

_ Cholera vibrios were recovered from all the 
six bottles, the fact indicating that half an 
hour was too short a time for the vibrios to 
die out under the action of soda water. 

Experiment 3 

The experiment 2 was repeated with 10 
bottles in the soda water series, but the time 
of exposure was. increased to one hour. 

Out of the 10 soda water bottles, only three 
showed positive results, whilst from all the 6 
bottles in the control group vibrios were re- 
covered. Thus, a period of one hour also can- 
not be regarded as safe in practice. 

Experiment 4 

Bottles were set up as in experiments 2 or 3, 
but the time of exposure was increased to two 
hours. Only two bottles were taken as a con- 
trol, but the number of those with soda water 
was 10 as in the previous two experiments. 

From none of these 10 bottles could vibrios 
be recovered, whilst both the control bottles 
gave positive results. A period of at least two 
hours could, therefore, be reasonably expected 
to be sufficient as a lethal exposure. 

Experiment 5 


Experiment 1 

In each of 10 bottles, 0.1 c.c.' of the 24-hour 
peptone culture of V. cholera was exposed to 


This experiment was designed to test the 
effect of aerated lemonade on the vibrios. Five 
•lu™ 0 * aerated lemonade, each- inoculated 
with 0.2 c.c. of the culture, were exposed for 
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2 hours. Five control bottles were set up as 
in the previous experiment. 

The pH value of aerated drinks was 6.8 and 
of water in control bottles 7.8. The lemonade 
was aerated at a pressure of 135 lbs. 

From none ' of the five bottles of aerated 
lemonade could vibrios be isolated whilst all 
the control bottles, as before, yielded positive 
results. 


Experi- , 
■ meat ; 

Experimental 

medium 

Control 

medium 

! 

Quantity 
of culture 
inoculated 

; 

1 

Soda water 

i 

Ordinary water 

0.1 c.c. 

2 

( Soda water 

Ordinaiy water j 

02 „ 

3 

Soda water 

Ordinary water j 

0.2 „ 

4 

Soda water 

Ordinary water 

02 „ 

5 

Aerated 
lemonade, j 

Ordinary water 

0.2 „ 

, 6 ! 

Non-aerated | 
lemonade. 

Ordinary water 

02 „ 

. 7 

i 

1 

Soda with 
ice from 
infected 
water. 

Water with ice 
prepared from 
'infected water. 

2-3 „ 


Experiment 6 

In this experiment, the action of lemonade 
without aeration was studied on the vibrios. 
The experiment 5 was repeated with five bottles 
of non-aerated lemonade which also had a pH 
value of 6.8. Out of the five bottles, vibrios 
were recovered from one, thus indicating that 
non-aerated drinks were perhaps not so lethal 
as the aerated ones. 

Experiment 7 

Aerated drinks are ordinarily taken with ice. 
This experiment was designed to test whether 
ice could prove infective when taken with 
drinks in the customary manner. 

Infected ice was first prepared by freezing, 
for 24 hours in a refrigerator, 1,000 c.c. of water 
to which 7 c.c. of a 24-hour peptone culture 
of F. cholera had been previously added. 
Small cubes of this ice were prepared. 

Plain soda water was poured into 5 beakers 
and into each, one block of infected ice was 
added. After about 10 minutes, when the ice 
had completely melted, 2 to 3 c.c. of the liquid 
were inoculated into alkaline peptone water. 
After an incubation of 24 hours, two loopfuls 
from each sample were streaked out on plates 
of Aronson’s medium, and colonies were studied 
after 24 hours’ incubation at 37°C. 

Controls were set up by adding infected ice 
to three beakers containing plain water from 
the factory. In both the cases the results were 
negative. 


! This experiment was repeated twice, and in 
all. the three cases not a single sample showed 
a positive result. • ’ . 

It would thus appear that water contami- 
nated with V. cholera when frozen for 24 hours 
may be expected to become free from live 
cholera vibrios. 

The results of the seven experiments are 
tabulated below : — 


i 

j 

Time of 
| exposure 

i 

1 

| 

NtTMBER OF COTTLES 

Q 

| Experimental 

Control 

Positive 



Negative 

Total 

Positive 

o 

> 

‘■+3 

a 

ta 

0J 

& 

n 

o 

H 

24 hours 

0 

10 

10 

10 

1 

I 0 

10 

i hour 

3 

0 

3 

3 

o 

3 

1 „ 

3 

7 

! 10 

o 

0 1 

6 

2 hours 

0 

ID 

1 io 

2 

0 

2 

2 „ 

0 

5 

5 

5 

0 

5 

2 ,» 

1 

4 

5 

5 

0 

5 

10 minutes 

0 

15 

15 

0 

9 

i 

; 9 



> 
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Summary and conclusions 

The generally unhygienic conditions under 
winch aerated drinks are manufactured has 
given rise to the popular belief that these drinks 
are likely to propagate cholera. The health 
authorities are at present known to prohibit the 
consumption of these drinks at times of cholera 
outbreaks. 

The experiments described in the paper, how- 
ever, show conclusively that, given sufficient 
time, an aerated drink, even if infected with 
V. cholera is rendered harmless by its own 
action on the vibrios. An exposure for a mini- 
mum period of two hours is necessary to kill 
all cholera vibrios. The pH value of aerated 
drinks is lower than that of plain water. It is, 
therefore, not possible, at this stage, to say 
whether the lethal effect is exercised more by 
the gas or by the acid reaction of drinks. It, 
however, seems clear that aerated drinks, as 
actually served, may be relatively more free 
from infection than water, and that their use 
could safely be recommended in times of cholera 
outbreaks. 

It also seems likely that cholera infected 
water, when converted into ice. and served in 
drinks, may also not prove harmful. The main 
conclusion to be drawn from the series of ex- 
periments reported in this paper is that it is 
unwise to prohibit or stop the consumption of 
aerated drinks during cholera outbreaks. 
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VIROL 


and the proper nutrition of children 


For more than forty years doctors 
have been observing what happens to 
children when they are giver Virol in 
addition to then ordinarj meals. In 
Hospitals, Welfare Centres and in 
private practice they have seen over 
and over again how quickly the grow- 
ing body responds to Virol and how 
lasting is the improvement in growth, 
health and energy. 

Virol is a concentrated and very 


palatable food prepared from Malt 
Extract, specially refined Anim al Fats, 
Eggs, Sugars (including Glucose), and 
Orange Juice, with added Mineral Salts 
and Vitamins. Virol is designed to pro- 
vide, in carefully balanced proportions, 
those essential food factors (not vita- 
mins alone, but also many other just 
as important, including iron, calcium, 
phosphates, etc.) which are most likely 
to be deficient in the rest of the diet. 
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A CASE OP canine S . typhimurium infection with 

NOTES ON OTHER SALMONELLA INFECTIONS IN ANIMALS 

The following is a summary : — * , 

The subject of this note represents the second record 
of the isolation in India of an authentic salmonella 
species from the dog. The source was a cross bred 
female terrier aged about four years, which aborted 
after about a week’s febrile illness. When first seen 
it had an acute septic metritis with signs of septicaemia 
and threatening collapse. The metritis cleared up 
rapidly under treatment but the constitutional symp- 
toms persisted for about three weeks and were accom- 
panied by a short but severe attack of enteritis, with 
blood in the faeces, lasting for about four days. 
Examination of ^ the uterine pus revealed numerous 
coliform organisms, # markedly phagocytosed. This 
organism was easily isolated by swabbing the uterine 
fundus and also from the faeces. Biochemical and. 
serological experiments proving the identity of this 
organism with S. typhimurium are described. 

A SURVEY OF LATENT DIPHTHEBL\ IN VlZAGAPATAM 

The following is a summary : — . • 

An account of an investigation into the carrier rate 
of <7. diphthericB in Vizagapatam has been given. 

Swabs from the throat and nose of 707 children 
between 2 and 12 years of age were examined over a 
period of nearly 3 years. 

<7. diphtherice was isolated from six of these children 
in none of whom were history or symptoms of diph- 
theria present. Four of the six strains were found to 
be virulent for guinea-pigs and two avirulent. The 
1 virulent carrier 9 rate for this locality^ was found to be 
0.57 per cent and the ‘avirulent carrier’ rate 028 per 
cent. 

^Etiology and treatment op Ulcus tropicum 

The following is a summary-:^- ^ 

This paper gives a brief historical account ^ of the 
disease with special reference to Bengal, describes the 
bacteriology of the causative organism, the cultivation 
of the fusiform bacillus, and the experimental produc- 
tion of sore, in detail, a brief discussion of the aetiology, 
and of the treatments adopted. 

Investigations op ground-water pollution. Part II 

Authors’ summary : — 

The . mechanical, chemical and bacteriological 
properties of the soil medium, in which ground-water 
pollution studies were carried out in West Bengal, 
India, are described. 

The .soil was a sandy loam typical of alluvial 
deposits. . The surface soil contained about 20 per cent 
clay, which gradually decreased with increasing depths. 
Below 16 feet, the soil was all sand. In the water- 
bearing region below 14 feet this sand was a homo- 
geneous medium with about 40 per cent pore space 
and properties similar to a slow sand filter bed. 

The soil was slightly acidic and well buffered by 
the presence of bicarbonates. It contained little 
organic matter and that present was of vegetable 
origin. Soluble minerals were not appreciable and 
were accounted for by carbonates, chlorides, and 
nitrates. Samples below 14 feet contained large 
amounts, of free ammonia. 

Bacteriological studies showed that gas-formers were 
present m large numbers in the soil but were definitely 
of non-fhecal origin. 

Investigations op ground-water pollution. Part HI. 

Authors’ summary : — 

.An investigation of the nature and extent of pollu- 
tion flowing from a bore-hole latrine into the ground- 
water was made at a site in West Bengal, India, during 
the period from. September 1940 through April 1943. 
Preliminary studies were made of soil conditions, and’ 
the direction of ground-water flow and velocity were 
determined before the experimental field was com- 
pleted and routine sampling of wells begun. The 
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diets of population group from Central Punjab are also 

The role of phytic acid in the nutrition of the 
population of this area has also been investigated. 
From the phytic acid content of the foods grown m 
the area the available calcium and phosphorus of the 
diet, and the ratio of available calcium : available 
phosphorus have been calculated. This ratio is about 
10 per cent lower than the ratio based on total calcium 
and total phosphorus. The presence of phytic acid 
therefore significantly aggravates the imbalance of 
minerals in the diets of these population groups. 

A typical diet of Kangra valley was fed to young 
animals to study its effect upon {a) general growth aud 
( b ) development of bones. The growth on this diet 
was exceedingly poor, there being slight improvement 
when the diet was supplemented with calcium. The 
rate of growth even on the improved diet was only 
25 to 35 per cent of the normal showing that there 
were other limiting factors involved. The skeletons 
of these rats were examined for their ash, calcium and 
phosphorus contents. The degree of calcification wa3 
poor in the case of animals fed on typical diet of 
Kangra valley, while the percentage of calcium and 
phosphorus in the bone ash together with the degree 
of calcification considerably improved for the. animals 
whose diet was supplemented with extra calcium. 

In another group of 18 rats on a typical diet of 
Kangra valley calcium balance was studied. All the 
animals were found to be on a negative calcium 
balance. On adding calcium to the diet so as to bring 
the ratio of calcium ; phosphorus as 1 : 1, retention 
of calcium began to take place. 

From these studies it is concluded that one of the 
chief abnormalities in the diets of the population of 
this area is the lack of balance of the minerals calcium 
and phosphorus. 


Studies on calcium and phosphorus metabolism. 
Part. II 


The following is a summary 

The object of the present investigation was to study 
the blood conditions of the people in respect of 
calcium, phosphorus and phosphatase contents and to 
relate them to earlier findings. Blood examinations of 
the calcium, phosphorus and phosphatase contents were 
made on the patients attending the Civil Dispensary 
and Zenana Mission Hospital, Palampur. It was from 
these patients that normals as well as cases of rickets 
and osteomalacia were selected. The cases grouped as 
normals were those who had no ostensible signs of 
any pathological condition, and attended the hospital 
for only petty ailments. The selection of the rickets 
and osteomalacia cases was made on a clinical basis, 
and the degree of severity was assessed exclusively on 
the clinical symptoms and is based on the opinion of 
the medical officer in charge of the dispensary. The 
results are tabulated and statistically . analysed. The 
results are discussed in relation to earlier findings and 
the findings of others. 


Studies on calcium and phosphorus metabolism. 

Part HI 

Authors’ summary : — 

Bone-ash determination and degree of calcification 
have been studied in guinea-pigs wihch were fed on 
carbon tetrachloride to produce liver damage It has’ 
been observed that the degree of calcification is lower 
than normal controls, and that this difference is statis- 
tically significant. 


The addition of oats to the normal stock diet had 
an additive effect upon the decalcifying action which 
is the result of liver damage. 

. The importance of phosphatase and its possible role 
m bringing about skeletal changes is discussed. 


Dental and osseous changes in spontaneous 

FLUOROSIS IN RATS 

Authors’ summary : — 

A condition in rats, characterized by protrusion anc 
mottling ot incisor teeth, has been dlajSd f“n 


histological examination of teeth and bones as fluorine 

intoxication. . . . . 

The condition had occurred spontaneously m a colony 
of rats maintained on a diet from which the animals 
were presumably ingesting a toxic dose of fluorine. 
The fluorine concentration in the bones of some ot 
the rats was much higher than that of animals kept 
on a low fluorine ration. 

Histological changes in the bones and teeth of these 
spontaneous cases correspond closely to those or 
experimentally induced cases. j 

Assay of anthracene purgatives by the estimation 

OF THE CONTENT OF HYDROXYMETHYLANTHRAQUINONES. 

• Part I 

Author’s summary : — 

The hydroxymethylanthraquinone content of rhubarb 
obtained from various sources [European, Chinese, 
Sikkim (4 samples)] has been estimated. 

The hydrox 3 r methylanthraquinone content of rhubarb 
is a correct indication of the purgative potency. The 
purgative effect of these different rhubarb samples have 
been tested on cats, and it has been found that the 
effect is related to the hydroxymethylanthraquinone 
content. Samples of rhubarb continuing about 2 per 
cent of hydroxymethylanthraquinone, even though they 
contain alcoholic extractive far below the minimum B.P. 
standard, are pharmacologically as effctive as any B.P. 
standard rhubarb. 

A modification of the present pharmacopceial 
standard of purity of rhubarb is suggested. 

On THE PREPARATION OF LIQUOR ADRENALINE 
HYDROCHLORIDI 

Authors^ summary : — 

Adrenaline solution as described in the British 
Pharmacopoeia (1932) does not . remain stable when, 
incorporated, with sodium bisulphite. 

Sodium bisulphite lowers the physiological activity 
of the adrenaline solution. It should not be incor- 
porated in any adrenaline preparation. 

Mere formation of an organic acid salt of adrenaline 
does not ensure the stability of the solution. 

Inula royleana DC : its chemistry and 

PHARMACOLOGICAL ACTION 

Authors’ summary and conclusions : — 

Inula royleana DC contains about 3 per cent of the 
alkaloid roylene having the empirical formula 
C»HuO«N. 

The alkaloid is n.ot toxic to the free-living ciliates 
and has no bactericidal action. 

The alkaloid produces fall in blood pressure and 
stimulates the tone and rhythmic movements of 
intestines on intravenous administration to the ure- 
thanized animals. 


Glycolysis in diabetic blood and its significance 
Authors’ summary and conclusions : — 

The rate of glycolysis, in diabetic patients has been 
found > to vary according to the severity of the 
condition. 

In severe cases of diabetes there is practically no 
glycolysis, even if the blood samples are left at room 
temperature for 24 hours. 

In moderately severe cases of diabetes glycolysis 
proceeds at a very slow rate. 

The rate of glycolvsis in the blood of mild cases of 
diabetes does not differ materially from that observed 
in normal persons. 

. ^he glycolytic power of the blood of* diabetic sub- 
jects who respond satisfactorily to specific treatment 
improves part passu with improvement in the clinical 
condition of the patient and in some cases, approaches 
that observed m normal subjects. a 

The height of the blood sugar level has been found 
to bear no relationship to the rate of glycolysis. 

THE ASSAY OF UREA STIBAMINE 
Authors’ - summary and conclusions : — 

“i® ct f ed . faatch o{ commercial urea stibamine ' has 
been adopted as a temporary standard for the assay of 
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quite recovered. Some of his anxiety was probablydue 
to uncertainty as to the nature of the illness as no 
one suspected DDT poisoning, and he improved 
considerably when the diagnosis was made. 

It is generally agreed that DDT causes no harm if 
used with discretion; the exposure in this case was far 
greater than would be likely to occur in practice. 


Toxic Psychoses Following Atabrine 

By H. S. GASKILL 
and 

T. FITZ-HUGH 

(Abstracted from the Bulletin of the VB. Army Medical 
Department, March 1945. No. 86, p. 63. As abstracted 
in Tropical Diseases Bulletin , Vol. XLII, August 1945, 
p. 629) 

During seven months 35 individuals out of 7,604 
cases of malaria admitted into an Army hospital in 
a highly endemic area where they were treated with 
mepacrine. developed toxic psychoses, 0.4 per cent. 
During the same period 197 acute psychoses, not related 
either to malaria or mepacrine, were treated in the 
hospital; this represents 3 per cent of the total admis- 
sions to hospital excluding admissions for malaria. 

The patients were of two groups : group A, American 
soldiers, whites and negroes in about equal proportions; 
group B, soldiers of an allied nation. Most of group A 
had malaria for the first time ; most of group B had 
had one or more attacks of malaria in the past. Of 
the 35 patients with post-mepacrine psychoses three 
were white and three negro Americans, and 29 allied 
soldiers. 

The treatment was in accordance with the S.G.O. 
Circular Letter No. 135, 1942, the total amount of 
mepacrine administered being 2,1 gm. The time of onset 
of the psychosis varied, the most rapid being on the 
third day of treatment, after 0.9 gm. of mepacrine had 
been taken. The latest date of onset was twelve days 
after the completion of treatment. The most common 
date was six days after the completion of treatment. 
The onset of the .psychosis was often, insidious. 

In some cases there was a sudden increase in motor 
and psychomotor activity with auditory and visual 
hallucinations and delusions. Occasionally there was 
disorientation. The effect was usually one of euphoria 
and expansiveness. In cases with insidious onset there 
was gradual clouding of the sensorium. disorientation 
and Moss of recent memory'; and diminished activity 
in the intellectual and motor spheves. The patients 
were withdrawn and seelusive, the effect being one of 
bewilderment and fearfulness. 

Infection with P. falciparum was twice as frequent 
as infection with P . vivax and this proportion held 
good for the patients who developed toxic psychoses. 

Thirty-three of the 35 patients recovered, one in 
eight days, one in 85 days, the average duration of 
psychosis being 23 days. In the two patients who failed 
to recover it seems that a schizophrenic reaction had 
been precipitated. Complications occurred in three 
patients who recovered : — dislocation of the shoulder, 
cystitis from repeated catheterization, and spontaneous 
rupture of the spleen. 

It is of great interest to note that 16 of these patients 
who had recovered from their toxic psychoses were 
retreated with mepacrine. 15 without any manifestation 
or untoward symptoms, the other becoming only mildly 
excited for 24 hours on the last day of treatment. The 
hypothesis of temporary desensitization to menaerine 
as a result of an acute attack is compatible with the 
observations, but this is entirely speculative. Vitamin 
deficiency ^ as a contributory cause of the psychoses is 
a possibility. There was no evidence that the patients 
who developed post-malaria-mepaerine psychoses were 
psy chia trically unstable (except, of course, as a result 
of taking mepacrine). 


Psychosis Due to Mepacrine 

(From the British Medical Journal , ii, 4th August, 1945, 

p. 162) 

It is now common knowledge that the success of the 
Allied Forces in the Pacific in withstanding and then 
routing the Japanese invaders was greatly^ endangered 
in the earlier stages of the war by malaria, and that 
this danger has now been overcome mainly b3 r the 
prophylactic use of mepacrine (atebrin). Mepacrine 
was first synthesized by the Germans in 1932, and its 
availability in 1942 (when the supply, of quinine was 
cut off by the loss of Java) was an important factor 
in defeating Germany's ally. All powerful drugs have 
their disadvantages, and mepacrine is no exception : 
attention has been recently drawn again to the cerebral 
disturbances which occasionally follow its use. These 
disturbances liave been noted at intervals ever since 
mepacrine was first used, but they are not common.. 
Thus Kingsbury observed 12 cases of psychosis among 
thousands of Malayans who had been treated; and 
Hoops had only one case of mental excitement among 
1.207 cases of malaria treated. On the other hand, 
during the Ceylon malaria epidemic of 1935 Briercliffe 
recorded that 15 cases of delirium developed among 
some hundred persons who took the drug by 
mouth. Bispham in 1941 analysed the toxic effects 
seen when 49,000 cases of malaria had been treated"" 
with mepacrine ; he noted that cephalalgia, mental 
depression, delirium, psychoses, and convulsions may 
occur; but the rate of incidence was very low. Field 
estimated the occurrence of mepacrine psychosis as less 
than 0.1 per cent of cases treated; the symptoms began 
just before or just after the end of treatment; the 
patients showed signs of excitement, confusion, or even 
mania, and the symptoms gradually subsided, after 
having lasted for approximately one week. Cerebral 
disturbances have occasionally occurred in the Aus- 
tralian forces, but ,they have been rare and have 
usually appeared in men who had taken excessive 
amounts of mepacrine during self-medication. 

As regards diagnosis, the chief point is to exclude 
cerebral malaria, ..which should be suspected in all cases 
of peculiar mental reaction in the tropics until 
disproved. In psychosis due to mepacrine it should 
be nofpd that the patients have recently received 
anti-malarial treatment, that the slight initial 
fever which may be present in a few cases subsides 
in 12 to 24 hours, that the svmptoms are all 
psychiatric, that the behaviour pattern remains con- 
stant, and thf>t there is no objective neurological 
disturbance. The explanation of these cases is not 
clear. It is known that very large doses of mepacrine 
cause mental disturbances even in normal persons; but 
in the patients just described the dose was not abnor- 
mally high. Probably a combination of mepacrine, 
malaria, personal idiosyncrasy, and the hardships of 
warfare may be involved. Whatever the cause, it 
should be remembered that these toxic effects are rare 
and relatively unimportant compared with the damage 
which can be caused by malaria. It is interesting and 
useful to know that they can take place, but their 
possibility should never deter the confident use of this 
valuable prophylactic and therapeutic anti-malarial 
compound. 


Estimation of Serum Proteins 

By H. HOCH 
and 

J. MARRACK 

(Abstracted from: the British Medical Journal ii 
4th August, 2945, p. 151) 

Tnn copper sulphate method for measuring specific 
gravity of scrum gives satisfactory and consistent 
estimates of the protein concentration. 

The apparent specific gravities found by this method 
are Jess than the true specific gravity. 
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new advance in medicine, we may forget an old truth. 
It is often forgotten that nerve deafness may have an 
acute catarrhal deafness grafted upon it. Then if the 
catarrhal deafness disappears, the treatment of the 
moment receives credit for the improvement in hearing. 
One does not have to go farther than arthritis for 
another specific example. Tinnitus is improved in 
many instances, but again there may be a resurgence, 
now and then, of head noises. In a few cases, for 
some time following the treatment there are occasional 
attacks of vertigo of a few seconds or of a minute or 
two duration. Postural occupation is of importance. 
Farmers, during milking, and card players seem most 
affected. Dandy states that the syndrome lends itself 
to statistical conclusions. That is quite true. There 
can be no doubt that some of the patients reported 
in this paper as being apparently cured by histamine 
would have recovered spontaneously, but his statement 
holds good not only. for medical treatment but also 
for surgical intervention. 

Conclusion 

The patient afflicted with Meniere’s syndrome is best 
treated by a private physician rather than by a large 
clinic where there is a division, of responsibility among 
the personnel. He should live within easy call of his 
doctor, for the therapy is only one step in the allevia- 
tion of his symptoms. Many of the victims of 
Meniere’s syndrome live in constant fear of recurrent 
attacks and require assurance from their physicians. 

If the physician’s diagnosis of Meniere’s syndrome is 
correct, he has at hand, in histamine phosphate used 
intravenously, a treatment that will give prompt relief 
in the majority of his cases. It is a, simple treatment, 
relatively safe, and the only requirement for success 
is perseverance on the part of both physician and 
patient. 


Cultivation of Malarial Parasites 

(Abstracted from the Journal of the American Medical 
Association, VoL CXXVHI, 18th August, 1945, p. 1167) 

A much more successful in vitro cultivation of 
malarial parasites is now reported by Ball and his co- 
workers of Harvard Medical School. They selected the 
erythrocytic form of Plasmodium knowlesi , a malaria 
parasite of monkeys ( Macaca . mulatto), which also 
produces infection in man. This parasite has a twenty- 
four-hour asexual life cycle. They first developed a 
buffered nutrient fluid consisting of glucose (2,5 gm. 
per litre), proteose peptone (1.5 gm.), a purified mix- 
ture of amino acids (0.5 gm.)' and the usual salts 
necessary for tissue cultures, supplemented by presum- 
ably optimal amounts of all known essential vitamins. 

Two culture techniques were developed. By the first, 
or i rocker dilution technique 1 part of whole malarial 
blood was added to. 3 parts of nutrient fluid, and the 
mixture was placed in a flask equipped with a gas inlet 
and outlet. The container was placed in a rocker 
machine, which just kept the red cells in suspension. 
A slow flow of 5 per cent carbon dioxide in 95 per cent 
air was passed through the container. The whole 
procedure was carried out with aseptic precautions at 
a temperature of 3S.5°C. The best results were ob- 
tained when the number of parasitized cells in the 
mixture was not more than 25,000 per cubic millimetre. 
More highly parasitized blood was diluted with several 
times its volume of normal monkey blood. 

The second, or ‘rocker perfusioru’, technique em- 
ployed a cellophane membrane to separate the 
infected blood from the nutrient medium. Several 
types of apparatus were developed. For small volumes 
of blood the cellophane membrane was stretched over 
one end of a glass tube about 1 inch in diameter. The 
blood was placed within the tube directly on the 
membrane. The tube was mounted in a vessel con- 
taining the nutrient fluid so that the* membrane was 
just wet by the fluid. For larger cultures a coil of 
cellophane tubing was used. This was supported by a 


glass form and immersed in the blood. Nutrient fluid 
was allowed to flow through. the tubing at a rate oi 
approximately 1 c.c. per minute. In both types oi 
cultivation a slow stream of 5 per cent carbon dioxide 
in 95 per cent air was passed through the container, 
which was gently rocked to keep the corpuscles in 
suspension. All operations were performed at 5o.5 O. 

Cultivation was usually carried on for twenty-four 
hours. If subcultures were desired, a fresh set-up was 
made at the end of each twenty-four hours, the para- 
sitized blood being diluted with normal blood and*' the 
nutrient fluid replaced. The addition of one-fourth 
volume of normal blood serum to the nutrient fluid 
was an advantage. In eighty-nine experiments the 
average increase -in parasite count within twenty-four 
hours was approximately fourfold. In 60 monkeys the 
average in vivo increase in parasite count for the same 
period was also fourfold. Differential counts durmg 
the twenty-four-hour period showed that segmentation 
usually takes place between the fifth and the tenth 
hour. • 

Under the rocker perfusion technique six successive 
generations have thus far been . cultivated by the 
Harvard pathologists. The infecfcivity of. the. sixth 
generation was demonstrated by inoculation into . a 
monkey. The technique is now being applied with 
encouraging results to the in vitro cultivation of human 
malaria parasites. 


Penicillin in Subacute Bacterial 
Endocarditis 

(Abstracted from the Journal of the American Medical 
Association, Vol. CXXVIII, 18th August, 1945, p. 1166) 

Friedman, Hamburger and Katz suggested that con- 
tinued deposition of new fibrin and platelets on the 
vegetations created an impenetrable barrier to the 
action of otherwise effective agents;, they proposed that 
a patient with bacterial endocarditis be first subjected 
to treatment with an anticoagulant such as heparin. 
Loewe and Rosenblatt deposited the drug subcuta- 
neously, utilizing the Pitkin menstruum, which is. com- 
posed of gelatin, dextrose, glacial acetic acid and water 
in definite proportions. By this technique a slower and 
more equable absorption of heparin was accomplished. 
Loewe and his co-workers administered heparin and 
sulfonamide compounds combined to 17 patients with 
subacute bacterial endocarditis but could not determine 
an appreciable effect on the course of the disease in 15. 
Of the 54 patients treated with penicillin and heparin 
combined, 14 were failures and 40 appeared to be 
cured. In the latter group 37 are alive and many 
have resumed useful occupations; 3 have died of other 
causes. In the group of failures of treatment, 13 
deaths, followed circulatory failure, coronary occlusion, 
embolization and pneumonia. These authors feel that 
a five-week course, of treatment with penicillin should 
be the standard minimum. Additional courses are well 
tolerated and are. to be given when indicated. Based 
on penicillin sensitivity tests, an average daily dose of 
200,000 Oxford units is suggested. Inadequate dosage 
invites failure, and the organisms may acquire resistance 
that is so high a9 to render future therapeutic levels 
unattainable. The total unitage in their series varied 
between the low 86,700 and a high of 48,930,000 Oxford 
units. To heparinize the blood effectually required 
subcutaneous, deposition of 300 mg. of heparin every 
second or third day. 

Dawson and Hunter administered combined heparin- 
penicillin therapy to 16 patients with bacterial endo- 
carditis. The infection, of 11 patients has apparently 
been terminated. These authors feel that patients with 
subacute bacterial endocarditis should be treated with 
penicillin if the infecting organism is a streptococcus 
sensitive to the action of the drug. They were impressed 
with the advantages of administering penicillin by 
continuous intramuscular chip, as advocated by Harris. 

Bloomfield and his associates obtained excellent 
results from intensive penicillin therapy alone carried 
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A. subpiclus and A. annularis , the two other common 
specie3, behaved in the same way. Larvae of A. mh- 
cifacies and of the other two species, however, did not 
develop in concentrations of saline and free ammonia 
exceeding 12 parts per million. . 

A. culicijacies was found to be fairly sensitive to 
pollution by decaying vegetation. If this exceeded 
1,064.5 p.p.m., eggs were not deposited and no further 
development of larvae took place. 

Shade itself had no appreciable influence on egg 
laying, but it exerted an inhibitory > effect by causing 
mechanical obstruction to ovipositing females of 
A. culicijacies. 

Behaviour of Anopheles fluviatilis. Faux III* Laev.b 

HABITATS IX NORTH KaNABA DISTRICT 
Summarized data of an extensive _ series of anopheles 
larvae collections totalling 9,526 positive searches made 
in North Kanara District in Bombay Province, between 
August 1942 to December 1944, are presented, with 
special reference to A. jluviatilis. While confirming the 
observations of previous workers that streams and 
channels are the preferred' habitats of the species it has 
also been determined that ricefields, both fallow and 
growing, constitute important sources of this species. 

House spraying with DJD.T. and with pyrethrum 

EXTRACT COMPARED : FIRST RESULTS 

D.D.T. at the rate of 1 qt. 5 per cent solution per 
1,000 sq. ft. will prevent infection in the fluviatilis 
group in a hyperendemic area, in the i cold 5 weather 
of Southern India, for eight weeks. It acts by reducing 
density as well as longevity. 

Pyrethrum spraying, 6 days each week, reduces 
density and longevity sufficiently to inhibit gland infec- 
tions. The density reduction is much less than with 
DP. T. This is probably due to a certain proportion 
of the house population leaving before the morning 
pyrethrum spraying, whereas with D.D.T. it is believed 
that any specimen which has rested after feeding on 
a still active treated surface must die. 

Pyrethrum spraying, twice a week at has 110 

effective result either on density or on infectivity. 
As a method of protecting a population exposed to the 
fluviatilis group it is useless. Here it only served to 
improve the standard of protection afforded to the rail- 
way population by preventing the infiltration into the 
colony of specimens infected in the village. 

Assuming the cost of DD.T. as stated to be correct, 
over the two months December to February, a period 
of heavy though not. of maximal transmission, D.D.T. 
is 20 to 25 times cheaper per capita per week than 
pyrethrum. 

Details of the procedure adopted ix maintaining a 

LABORATORY COLONY OF A. fluviatilis 
The following is a summary of this article : 

In January 1941, a colony of A. fluviatilis was estab- 
lished at Mettupalaiyam, a town 17 miles ^east of 
Coonoor about 1,000 feet above sea level. This has 
now been maintained for more than a year and appears 
to be in a vigorous condition. The colony was started 
froin the eggs laid by wild-caught females which, when 
gravid, were isolated in individual tubes. Details 
regarding isolation, rearing of lame, care of"the pup®, 
care of the adults, mating and fertilization of the 
females, and the special precautions taken are given. 

Malaria transmission in and around Vizagapatam 
This paper records observations carried out from 
September 1942 ^ to October 1944. Malaria incidence 
in and around Vizagapatam is normally low, with spleen 
rates less than 10 per cent, but localized epidemics of 
varying severity occur from time to time. 

Previous investigations.— Gut infection of A. culici - 
facies were recorded by Ivrishnan (1925), one out of 
31 dissected, and by King and Venkataraman (1929) 
3 out of 1S9. 1 

Senior White and Venkat Rao, summarizing their 
work from 1936 onwards, recorded a single specimen of 


A . culicijacies infected- (both gut and gland) out of 
6.60S dissected. The infected specimen was caught m a 
human bait~ trap. ~Tlre~‘sporozoite rate in A. varuna 
wa s 0.017 per cent and in A. stephensi var. mysoremis 
1.75 per cent. They concluded that the last-named wa- 
the principal rural vector in this area and that 
A. culicijacies played ^ no part of any practical 
importance in transmission. Measures for the control 
of this species in the railway area around Vizagapatam 
had been omitted since 1937 with no apparent ill effect, 
on malarial incidence (Senior White and Venkat Rao, 
1943). . . . 

Data now recorded. — The following species ot Ano- 
pheles were encountered : 

annularis, barbirostris , culicijacies , hyreanus , karwari, 
maculatus , moghulensis , pallidus, stephensi, subpiclus . 
tessellatus, theobaldi K vagus and varuna. 

A malaria epidemic occurred in 1942 during which 
the authors recorded 1 gland infection in A . stephensi 
(race not determined) cut of 165 dissected and 1 gut 
infection out of 395 A . culicijacies dissected in a village 
near Vizagapatam. In the town itself 1 gut infection 
in A. stephensi was observed out of 52 dissected in 
September, 7 gland infections out of 139 in October, 
2 gland infections out of 37 in November and l gland 
infection out of 48 in December. One gland infection 
was recorded out of 43 A. culicijacies dissected in Octo- 
ber and 1 out of 128 in November. 

In the rural area the principal breeding places of 
A. stephensi were in seepage outcrops in nullahs^ and 
m the urban area pukka wells and artificial containers. 
Adults were rare in pukka houses, but plentiful in 
thatched huts and cattlesheds. Out of 11 infected 
specimens collected in the urban area, only 1 (a gut 
infection) was caught in a house, 5 (all gland infec- 
tions) in huts occupied both by human beings and 
cattle.^ In rural areas adults were observed resting at 
dawn in the thatched verandahs or under the projecting 
caves of huts. 

The total number of A. stephensi dissected from 
September 1942 to October 1944 was 692, of which 
38S were collected in the town of Vizagapatam and 
304 in the rural area. In the urban area the oocyst 
rate was 0.26 per cent and the sporozoite rate 2.6 per 
cent, the corresponding rates in the rural area being 
1.3 per cent and 1,3 per cent respectively. Infections 
were noted in every month from September to May 
inclusive. Out of 11 infected specimens* in which the 
race was determined from measurements of the ega^ 
deposited, 6 out of 7 from the town were classed as 
type (B) and 3 out of 4 from rural areas as var. 
mysorensis (M). The infection index per cent for B 
was 6.9 and for M 4.8, the sporozoite indices being 
6.9 and 2.4 respectively. The authors conclude that 
both races are efficient malaria carriers and have been 
responsible for epidemic outbreaks in both urban and 
rural areas, var. mijsorensis predominating in the rural 
and the type form in the urban area. 

The infection rate in A. culicijacies was 0.48 per cent 
and the sporozoite rate 0.19 per cent, infections being 
recorded in August, October and November. The 
infection rate in this species in the urban area (844 
dissections, 1 gut and 2 glands) was 0.355 per cent and 
the sporozoite rate 0.237.- In the rural area (8,143 dis- 
sections) 1 gut infection was recorded out of 510 col- 
lected in one locality (Saripalli), the remaining 7633 
yielding negative results In a footnote it is stated 

f «o? n j- addltl . ot } al gland infection was observed out 
of 234 dissected m Januaiy 1945. 

* authors conclude that A. culicijacies plays a 
definite, though possibly a secondary, role in transmis- 
sion of malaria m and around Vizagapatam 'especially 
m conditions favourable for epidemic incidence \ 

Malar li survey of Salsette Island 
„J hi ? P a P e1 ' records a report on malaria survey earned 

MnhHn J uIy ~ Au p s . t . October-November 1943. 
Malana is prevalent m hyperendemic form - in the 
central hill and foothill region with a spleen rate' of 
over o0 per cent, and tails off to moderate endemicitv 
mei a region located about 2 miles from the hills and 
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we should not' forget that with the • same data we 
should have done no better. * * - 

. ‘One chapter, on the- temperature and heat- balance 
of the body, is entirely new ; but several other parts j 
of the book have been rewritten, and somenew illus- 
trations have been added. The book remains one of 
the most excellent of its kind. 

MEDICAL JURISPRUDENCE AND TOXICOLOGY.— 
By John Gfafster, J.P., D.Sc., M.D., F.R.S. (Ed.). 
Eighth Edition. 1945. E. and S. Livingstone 
. Limited, Edinburgh. Pp. xil plus 691, with 222 
illustrations; 89 In colour. Price, 30s.; postage, 
Sd. (homo) 

This standard work has been revised and brought 
tip to date in this edition^ New matter is included 
on such subjects as immersion foot, crush injury, the 
Rh factor in blood, etc. A considerable amount of 
new materia^ kas # been added in relation to^ asphyxia! 
deaths, identification of firearms and projectiles, states 
of insensibility and other subjects. Some new poisnns 
have been added to the toxicological section. The 
number of illustrations have been substantially 
increased. These, together with the illustrative cases, 
add to the value of the work as a reliable guide 
to forensic medicine. In treatment of snake-bite, local 
application of potassium permanganate has been advo- 
cated and suction of the wound regarded useless; this 
may not be acceptable to all. 

* R. N. C. 

RECENT ADVANCES IN NEUROLOGY AND NEURO- 
PSYCHIATRY, — By W. Russell Brain, M.A., D.M. 

(Oxon,), F.R.C.P., and E. B. Strauss, M.A., D.M. 

(Oxon.), F.R.C.P. Fifth Edition. 1945. J. and A. 

Churchill Limited, London. Pp. xiv plus 363, with 

32 Illustrations. Price, 18s. 

In this edition, the title of the book has been 
changed from the old one,^ 4 Recent Advances in 
Nfeurology \ because, as the authors rightly point out 
in the preface, there is a vast field in which neurology 
and psychiatry overlap and which may conveniently 
b.e designated as * neuro-psychiatry \ In recent years, 
the subject has made great progress in certain fields 
due to the development of knowledge and methods of 
investigation and treatment, consequently the book has 
been almost entirely rewritten. New topics include 
electrical convulsant therapy for mental ^ disorder, 
prefrontal leucotomy, peripheral nerve injuries, vaso- 
neuropathy after chilling (immersion foot and hand), 
etc^ Among the new forms of treatment are described 
penicillin for meningitis and thymectomy for myas- 
thenia gravis. The chapter on electro-encephalography 
has been much enlarged and covers its applications 
to neuropli 3 T sioldgy, sleep, epilepsj', the psychopathies 
and psychoses. Much new material has been added 
on the vitamin deficiencies, vertigo, sciatica, etc., and 
there is a chapter written by Douglas Northfield on 
the treatment of head injuries from the surgical stand- 
point.^ The book is a valuable compendium on neuro- 
psychiatry. and ^ fulfils the intention of the authors, 
expressed in their first edition, that the subjects treated 
should have a clinical bearing. 

R. N. C. 


A TREATISE ON HYGIENE AND PUBLIC HEALTH.— 
By B. N. Ghosh, M.B.E,, F.R.F.P.S. (Glas.), F.R.S. 
(Edin.). Eleventh Edition. 1945. Scientific Pub- 
lishing Company, Calcutta. Pp. xvl plus 707, with 
161 Illustrations. Price, 21s. 


In this edition of tins book which deals with th 
subject with special reference to the tropics, and wit! 
India in particular, the preface states that * since th 
whole book had to be reset efforts have been made t 
make such changes as were found necessary in vie^ 
of the experience accumulated mainly as a result c 
war conditions'. Also in accordance with the changin 
conception and outlook on public health, there is no^ 
a new chapter on Social Medicine written by Dr. J I 
Grant, obj?.. Director of the All-India Institute* o 
Hygiene and Public Health. Another new chapter i 


on Camp Sanitation, based upon -Field Service Hy- 
giene Notes \ This edition, as the previous editions, 
should be very useful to medical men and public health 
administrators in India. The book is well printed and 
bound and its price moderate. 


ILLUSTRATIONS OF BANDAGING AND FIRST-AID. 

— By Lois Oakes, S.R.N., D.N. Third Edition. 

1944. E. and s; Livingstone Limited, Edinburgh. 

Pp. vll plus 272, with over 300 Illustrations. 

Price, 6s. net 

The aim of this book is, as stated in the preface, 

* to enable the student, by means of pictures, to master 
quickly the science and art of bandaging and of first- 
aid in fractures and haemorrhages \ That ^ the book 
has eminently succeeded in this respect is evident 
from the fact that three editions, in addition to a cheap 
one and one in Spanish, have come out within four 
years. The present edition consists of six sections of 
illustrations — triangular bandaging, roller^ bandaging, 
shock, first-aid in' hemorrhage, first-aid in fractures, 
and blanketing a stretcher and removal of patient; 
there is also a supplement of coloured illustrations of 
war wounds. The book is a valuable guide for students 
and first-aiders. 

R. N. C. 

PRACTICAL BANDAGING. — By Eldrtdge L. Elfason, 

A.B., IW.D., Sc.D., F.A.C.S., F.I.C.S. Sixth Edition. 

1943. J. B. Llppincott Company, London. Pp. x 

plus 128, with 150 Illustrations. Price, 10a. 6d. 

This edition, like its predecessors, thoroughly 
covers the field and deals with the newer woven 
bandages and adhesive materials as well as the more 
rigid, -hardening bandages. The 150 illustrations con- 
tained in the book, both photographs and drawings, 
have been made as correct as possible and will make 
realistic and lasting impressions on students and nurses 
for whom the book is intended. 

r. n. a 


AIDS TO ORTHOPAEDIC SURGERY AND FRAC- 
TURES.— By I. E. Zleve, M.A., F.R.C.S. Second 
Edition. 1944. Pp. Iv plus 270. Baflllere, Tindall 
and Cox, London. Price, 6s. 

AIDS TO MATERIA MEDICA. — -By G. H. Newns, M.D., 
M.R.C.P. Third Edition. 1944. Pp. vll plus 211. 
BaiJIiSre, Tindall and Cox, London. Price, 5s. 

These two pocket books belong to the Students 7 Aid 
Series published by Bailliere, Tindall and Cox. This 
series is compiled with the object of assisting students 
preparing for their^ examinations in the different sub- 
jects. In the editions under review, considerable 
transposition of sections has been made, and the books 
brought up to date. Both the books are based on 
standard works on the subject and the facts given 
are accurate and concise. 


SURGERY OF MODERN WARFARE.— Edited by 
Hamilton Bailey, F.R.C.S. Six Parts. Third Edi- 
tion. 1944. Pp. xvl plus 1108, with 1,128 illus- 
trations, many In colour. E. and S. Livingstone 
Limited, Edinburgh. Price, 15s. net each part 


A team of 76 .contributors 'who can claim to 
represent British Surgery ’ have contributed to this set 
V P lumes^ and the editor states in the preface 
J? 1 af ’ x > re ^ ectec ^ m lts pages is teaching from London, 
the Provinces, Scotland, Vi ales and Ireland, and expert- 
ences culled from the Navy, Army, Air Force and 
Emergency Medical Service Some of the contribu- 
tions are based on the experiences in the present war, 
wane on those of the war of 1911-18, and some compare 
and contrast the surgery of both campaigns. 1 
.j 1 contains two sections, one on wounds; general 

of n f{^ er ^!» n u an< Vj ) ? °^ ier - 0Q ^ le g^eral condition 
of the casualty and his resuscitation. In part II there 

h!te- fiV L™ Ctl0nS i U T- er the , .following titles: fro'st- 
wifmrfif. ^ an i d san gratong; anaesthetizing the 
wounded, wounds, general operative considerations • 
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wounds, special infections; wounds, special considera- 
tions. Part III contains three sections on wounds of 
blood vessels, methods of immobilizing the limbs, and 
amputations. There are four sections in part IV, on 
wounds of bones and joints, of the hand and foot, of 
tendons and peripheral nerve injuries, and of the 
spine ; it also contains two out of three chapters of 
the section on wounds of the head and neck. Part *V 
contains the third chapter 6f 'wounds of the head and # 
neck', two sections on otorhinolaryngology in relation 
to war injuries, and wounds of the eye and orbit, and 
also five out of 12 chapters of the section on wounds 
of the trunk. The remaining chapters of the section 
on wounds of the trunk, a section on surgical diseases 
encountered in sub-tropical countries, one on adminis- 
tration, and an appendix are contained in part VI. 

The book is intended to provide guidance on the 
special technique and management of the wounded for 
the trained surgeon who has to deal with the injuries 
associated with warfare. It represents a magnificent 
attempt at providing a vacle inecuvi in all spheres of 
surgical activity connected with war injuries. The 
illustrations are more in number than the pages them- 
selves, most of them containing such a wealth of 
colour and attention to detail that the reader cannot 
fail to notice the desired information. The set was first 
published in 1941. In the present third edition, scarcely 
any section has been left unreviscd and obviously no 
effort has been spared by the editor, contributors, 
printers and publishers. The book embodies only the 
best and most modern practice, and although the war 
is past, wo have no douht that the utility of the book 
will long endure. A book to be strongly recommended. 

AIDS TO THEATRE TECHNIQUE. — By Marjorie 
Houghton, S.R N., S.C.M., D.N., and Margaret 

Harding, S.R.C.N., S.R.N., S.C.M. 1944. Pp. xiif 
plus 262, with more than 100 Illustrations. 
BailliSre, Tindall and Cox, London. Price, 4s. 

This is one of the Nurses’ Aids Series published with 
the object of providing 'in condensed but easily read- 
able form extensive and comprehensive information on 
each particular subject ’ 

In the first five chapters brief descriptions are given 
of the theatre unit, the operation table including the 
position of the patient for various operations, the 
theatre nurse and her duties, sterilization, and anes- 
thetics. The sixth chapter gives short notes on tech- 
nical terms, and the next chapter describes general 
instruments, ligatures # ami sutures. The remaining 
thirteen chapters provide lists of instruments for the 
various common operations which may be considered 
standard. A glossary of instruments is given in the 
final chapter. There are plenty of good illustrations. 

The authors are sister-tutors in well-known teaching 
hospitals, and they have also secured the collaboration 
of expert medical men on the subjects. The book is 
a very useful one for nurses. 

TREATMENT BY MANIPULATION.— By A. G. 
Timbrell Fisher, M C., M.B., Ch.B., F.R.C.S. Fourth 
Edition. 1944. Pp. viH plus 224, with 81 illus- 
trations. H. K. Lewis and Co., Ltd., London. 
Price, 16s. net 

Manipulative treatment has aroused great interest 
in recent times, and the author of this widely appre- 
ciated book was one of those who were instrumental 
in arousing this interest. The author’s ' object in 
wnting this book was to draw the attention to the 
value of this treatment ‘in carefully selected case3, 
of certain of the seaueloe of injuries and diseases 
particularly affecting the joints, muscles, tendons and 
fascise concerning which the author thinks that the 
literature is scanty. The book does not deal with 
‘setting’ of fractures, the treatment of dislocations, 
and such other surgical procedures. 

The first chapter gives a brief historical introduction 
to the subiect mentioning the work of Hinpocrates, 
John Hunter. John Hilton, H. 0. Thomas, Sir James 
Paget, and Wharton Hood. In chapter II the pathol- 
ogy of the cases that may be cured or benefited by 


manipulation is described under the following heac 
articular or peri-articular adhesions; functional < 
v hysterical conditions of joints; subluxations and di 
locations of joints, tendons, or mtra-articular disc 
and ^ adhesions in connection with muscles, tendons, < 
fasciae. The third chapter deals with the preventic 
of adhesions, and the fourth is a short one on tt 
diagnosis of adhesions. The next five chapters ai 
on the general principles of treatment, and the trea 
menfc of the lower and upper extremities, spine and th 
sacro-iliac joint. The last three chapters are on th 
cult of osteopathy, the dangers of manipulation i 
unsuitable cases, and after-treatment. The printin 
and illustrations are good. 

PHYSICAL TREATMENT BY MOVEMENT, MANI 
PULATION AND MASSAGE.— By James B. Menneil 
M.A., M.D., B.C. Fifth Edition. 1945. Pp. x 
plus 512, with 288 Illustrations, some in colour 
J* and A. Churchill Ltd., London. Price, 30s. 

The fourth edition of this well-known book was 
reviewed in this journal in 1940. The present edition 
has been revised, and some additions and alterations 
have been made, particularly in the illustrations. The 
book has been written with two objects in view, to 
point out to practising masseurs, the f rationale ’ of 
massage treatment, and to place in the hands of the 
medical profession a book to which they can refer when 
issuing instructions to their masseurs; it devotes much 
space to the personal attributes desirable in those who 
undertake massage work. It is thus an attempt to 
deal exhaustively with the subject, both from theo- 
retical and practical points of view, and with every 
condition in which this kind of treatment may be 
indicated including neurasthenia, asthma, and adenoids. 
The present edition fulfils in a great measure the 
author’s objects. 

OUTLINES OF PHYSICAL METHODS IN MEDICINE. 
—By G. D. Kersicy, M.A., M.D. (Cantab.), F-R.C.P, 
(Lond.), 1945. William Heinemann Medical 
Books, Ltd., London. Pp. vill plus 85. Price, 
6s. net 

This small book is based on the author’s^ notes for 
the use of medical officers urnfe rgoing training and 
apprenticeship in physical medicine, and for revisionary 
courses for R.A.M.C. masseurs previous to trade 
testing. It contains eight chapters. The largest chapter, 
on movement and principles of remedial exercises, is 
(riven 24 pages. and the next big chanter is on electro- 
theranv consisting of 19 paces. The remaining six 
chanters, each of less than ten pages, are on the scope of 
nhvsical medicine, heliotherapy, roentgen and radio- 
therapy; massage: hydrotherapy: and . occupational 
therapy. The descriptions of methods given are con- 
giving the main uses and contra-indications. 
There are also five appendices on a general craft 
analysis, a detailed analysis, crafts for specific condi- 
tions, staff and apparatus of a physiotherapy depart- 
ment. and of a complete rehabilitation, department. 
The book, whose author has extensive experience in 
the subiect. should be of value to medical practitioners 
and physiotherapists. 

A TEXTBOOK OF PSYCHIATRY.— By D. K. 

Henderson, M.D., F.R.F.P.S., F.R.C.P.E., and R. D. 
Gillespie, M.D., F.R.C.P., D.P.M. Sixth Edition. 
1944. Pp. xli plus 719. Oxford University Press, 
London 

The aim of these ‘two authorities in writing this 
textbook in the English language on the subiect, is 
stated in the preface to be f to present, psychiatry as 
a living subiect, with important relations not only to 
general medicine, but to the social problems of every- 
day life \ A perusal of the book shows that they . 
have carried out this aim in an admirable manner. The 
book reflects throughout its page3 the biological hypo-; 
thesis of Adolf Meyer which 1 regards mental illness as : 
the cumulative result of unhealthy reactions of the ' 
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individual mind to its environment 7 , and in accordance 
with, the modern 'dynamic 7 view, the authors have 
quoted clinical records of cases rather extensively from 
their own practice. 

The first six chapters deal with the preliminary 
aspects of the subject. Chapter I gives a historical 
review of the care and treatment of mental illness 
from ancient times through periods of humane reform, 
abolition of restraint, hospitalization, up to the present 
' social or community period 7 . ^ Chapter II is on classi- 
fications and discusses the subject under psychological, 
physiological, setiological, and symptomatological head- 
ings, quoting the British and American classifications. 
The authors also suggest a scheme of classification, and 
discuss future development. Chapter III deals with 
aetiology in detail (55 pages). The next three chapters 
are on method of examination, symptomatology, and 
general psychopathology, each about twenty pages. 

Chapter VII, describing the psychoneurotic reaction 
types, is the second biggest chapter _ in the book. 
Affective reaction types are described in the next two 
chapters, one on manic-depressive psychoses and the 
other on involutional melancholia. Chapter X deals 
with schizophrenic reaction types, and the next chapter 
with paranoia, paraphrenia and paranoid reaction types. 

Chapter XII is a short one on psychopathic states, 
and chapter XIII on special methods of psychical 
treatment. 

Chapter XIV, the largest chapter in the book 
(105 pages), is devoted to the organic reaction types. 
It is followed by two short chapters on epilepsy and 
mental defect. 

There is also a short chapter on psychoses and psycho- 
neurosis in war. A fairly big chapter deals with the 
psychiatry of childhood. The last two chapters are 
on occupational therapy and the relations of psychiatry 
and law. 

In the present edition, necessary additions and 
alterations to bring the book up to date have been 
made. , 

PSYCHOLOGICAL MEDICINE : A SHORT INTRO- 
DUCTION TO PSYCHIATRY. — By Desmond Curran, 
M.B., F.R.C.P., D.P.M., and Eric Guttman, M.D., 
M.R.C.P. Second Edition. 1945. Pp. vlil plus 
246, with 20 Illustrations. E. and S. Livingstone, 
Edinburgh. Price, 10s. 6d. net 

^ This book is^ what it claims to be, a short introduc- 
tion to psychiatry, designed primarily for medical 
students and for others approaching the subject for 
the first time. 

The introductory chapter brings out the importance 
of the subject to the medical student, quotes relevant 
statistics for Great Britain, and also an excellent state- 
ment of Wilfred Trotter. Then follow thirteen chapters 
the titles of which are : aetiology of mental disorder, 
symptoms in mental disease, psychiatric case-taking, 
treatment, constitutional anomalies, organic syndromes, 
psychiatric aspects of head injury, drug addictions, 
schizophrenia, the affective reaction types, obsessional 
states, hysterical reactions, and the legal aspects of 
mental illness. The authors have stressed the clinical 
aspect of the subject throughout the book. The 
appendix on psychiatry associated with war conditions 
contains four chapters entitled general principles, the 
examination of service patients, clinical syndromes, and 
management and treatment. Classified references for 
further reading, together with brief indications of the 
scope of the books, are given at the end. The book 
also contains 20 illustrations, a feature not often seen 
in books on this subject. 

The second edition of this excellent primer, incor- 
porating extensive revision and rewriting, is therefore 
to be much welcomed. 


AIDS TO PSYCHIATRY.— By W. S. Dawson, M.A., 
M.D. (Oxon.), F.R.C.P. (Lond.) f F.R.A.C.P., 

Fifth Edition. 1944. Pp. vlU plus 303. Bailjldro 
Tfndal/ and Cox, London. Price, 6s. 


This little book belongs to the 'Students Aids 
fcenes published by Baiihere, Tindall and Cox. The 


fourth edition was reviewed in this journal m 1940. 
As pointed out in the previous review, the book is 
particularly devised to help students preparing for the 
DP.M. examination. In the present edition, . many, 
sections have been rewritten and extensive revision has 
been carried out to bring it up to date. , 

AN INTRODUCTION TO PHYSICAL METHODS OF 
TREATMENT IN PSYCHIATRY . — By William 

Sargant, M.A., M.B. (Cantab.), M.R.C.P., D.P.M., 
and Eliot Slater, M.A., M.D. (Cantab.), M.R.C.P., 
D.P.M. 1944. Pp. xll plus 171. E. and S. 
Livingstone, Ltd., Edinburgh. Price, 8s. 6d. net 

The authors state in the preface that the principles 
and techniques forming the subject-matter of this 
book have been tested ‘in the hard school of work 
under pressure and on the largest scale 7 in one of the 
two evacuation centres of the Maudsley Hospital, and 
that only those subjects, of which direct clinical study 
on a fair scale was made, are included. 

In the introductory chapter, the therapeutic aspects 
of psychiatry are discussed under two headings.^ the 
constitutional approach, and * towards a rational 
therapy 7 . Then follow ten chapters on the insulin 
treatment of schizophrenia; modified insulin therapy; 
convulsion therapy; the treatment of cerebral dys-r 
rhythmia; chemical sedation and stimulation; conti- 
nuous sleep treatment; some special uses of intravenous 
barbiturates; diet, vitamins and endocrines; prefrontal 
leucotomy; and the malarial treatment of general 
paralysis. Each chapter contains concise statements 
on such topics as history, selection of # patients, risks 
and contra-indications, technique, clinical changes 
produced by treatment, results (statistically analysed 
when possible), follow-up, etc. The final chapter on 
the relation of psychological to somatic treatment- dis- 
cusses briefly the value of psychotherapy and points 
out the limitations to the physical approach. The 
book is written in a clear and easy style and embodies 
much valuable information on this wide and difficult 
subject which * is now at a critical stage in its 
development \ 


THE JOURNAL OF MENTAL SCIENCE. NO. 378. 
SPECIAL ISSUE. RECENT PROGRESS IN 
PSYCHIATRY.— Managing Editor G. W. T. H. 
Fleming. 1944. Pp. 509. J. and A. Churchill 
Ltd., London. Price, 30s. net 


This book is a special issue of the Journal of Mental 
Science, published under the authority of the Royal 
Medico-psychological Association. It is a review of the 
work published during the five-year period from 1938 
to 1942 approximately. It contains twenty-eight articles', 
on different aspects of psychiatry, each written by a- 
distinguished specialist in the subject. The managing 
editor contributes the introduction, and the article on 
prefrontal leucotomy. Four other members of the 
editorial board, F. L. Golla, Lionel S. Penrose, A. A. W; 
Petrie, and E. T. 0. Slater, each contribute one article,’ 
viz, physiological psychology, mental defect, mental 
health services — present and future, and genetics in 
psychiatry. The remaining twenty-two articles with 
their respective authors are lifted below : the anatomy 
of the nervous system by \V. E. Le Gros Clark; electro- 
encephalography by W. Grey Walter; biochemistry of 
the nervous system by Derek Richter; vitamin defL 
ciency and the psychoses by W. Alex Caldwell; neuro- 
endocrine relationship by M. Reiss; mental testing 
by M. B. Brody; psychopathology by S. M. Coleman; 
neuropatholoey by A. Meyer; schizophrenia and 
arfenosdprotie, senile and presence psychoses by W 
Meyer Gross; depression by Aubrey Lewis; psycho- 
pathic personality by Desmond Curran; the psveho- 
neuroses hv W. H. Gillespie; psychotherapy by H. 
Crichton-Miller; psychiatric aspects of head injury by 
£i\ Guttman; neurosyphilis and its treatment by W. D' 
i icol; child psychiatry by E. M. Creak; delinquency 
a "A crime bv W. Norwood East; endocrinology & 
clinical psychiatry by R. E. Hemphill; convulsion 
therapy by L. C. Cook; insulin therapy by Thos. J 
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the lice intact, so that they can be counted. Studies 
of the serological tests for the diagnosis of typhus fever 
with rickettsial agglutination are being continued, and 
a paper has been prepared for publication; it is now 
possible in many cases to^ distinguish between louse 
typhus, flea typhus and tick typhus # through these 
tests. A 1 field * test has also been devised and enables 
a doctor to confirm his clinical diagnosis within & few 
minutes. There has been a considerable increase in the 
issue of skin test outfits and protein extracts for. use 
in the diagnosis and treatment of allergic conditions. 
Various investigations on nutrition are proceeding. 


THE FIFTEENTH ANNUAL REPORT OF THE 
ASSOCIATION FOR THE PREVENTION OF 
BLINDNESS, BENGAL, FOR THE YEAR 
ENDING 31ST MARCH, 1945 

A census taken during the year in various parts of 
the province showed 294 persons blind out of a total 
of 182,176, i.e. 161.3 per 100,000. From the report it 
appears that . the causes are manifold. Quacks and 
couchers still flourish and were responsible for several 
cases of absolute blindness. Ignorance and supersti- 
tious belief in the talisman and herbal remedies were 
found to be factors in many cases of unnecessary loss 
of vision. Other causes were venereal diseases, mal- 
nutrition leading to keratomalacia, smallpox, comeal 
ulcers following conjunctivitis, trachoma, cataract and 
glaucoma. And behind all this, of course, were poverty, 
apathy and lack of facilities for proper treatment. 

The five dispensaries under the Association worked 
in ten districts, treating 54,954 cases and carrying 
propaganda on the prevention, of eye diseases. Nearly 
one-third of the 1,674 operations were for extraction 
of lens. In addition, the eye examination and lecture 
unit in Calcutta examined 3,350 students and found 
defects in 1,020 (30.4 per cent), of which 711 (about 
24 per cent of the whole) were due to errors of refrac- 
tion. It would be interesting to know why these errors 
are so common in the town boys and girls. 

Lieutenant-Colonel E. O’G. Kirwan, who was 

Honorary Secretary of the Association since *its 
foundation, has retired. It owes much to him for its 
success. The Association is doing valuable work and 
could do more if greater financial support were forth- 
coming. 


Service Notes 


Appointments and Transfers 

Lieutenant-Colonel S. Smyth, Civil Surgeon, Simla 
East, is appointed to act until further orders as Civil 
Surgeon, Simla West, in addition to his own duties, 
with effect from the afternoon of the 8th September, 
1945, vice Lieutenant-Colonel F. H. Whyte, granted 
leave. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indun Army Medical Corps 

( Emergency Commissions) 

To be Captain 

Maurice Ernest Winters. Dated 6th July, 1944. 

Indian Land Forces — Indian Medical Service 
Seconded to the Indian Army Medical Corps 

( Emergency Commissions) 

To be Captains 

(Miss) Chittur Subramanya Ananthalakshmy. Dated 
15th May, 1945. 

S. R. Kulkami. Dated 20th April, 1945. 

P. M. Desai. Dated 13th July, 1945. 

D. D. Singhi. Dated 14th July, 1945. 

M. A. Durrani. Dated 27th July, 1945. 

To be Lieutenants 

. (Miss) Nellyat Kunnanakandy Sunanna. Dated 20th 
May, 1945. 

M. P. Mathur. Dated 11th June,. 1945. 

D. S. Rastogi. Dated 15th June, 1945. 

B. R. Baliga. Dated 13th July, 1945. 

14th July, 1945 

R. N. Sharma. T. Fonseca. 

M. S. N. Rao. Dated 16th July, 1945. 

17th July, 1945 

Shams-ur-Rahman. K. Mustafa. 

A. Rashid. A. B. Awan. 

A. Rashid. Dated 18th July, 1945. 

19th July, 1945 

M. Amin. L. D. Khurana. 

K. Ahmad. R. Singh. 

P. N. Trikha. 


Correspondence 


TREATMENT OF CARBUNCLE WITH 
PENICILLIN 

Sir, — Among general diseases in the treatment of 
which, penicillin has proved valuable, carbuncle is one. 
A British soldier in this hospital developed a carbuncle 
on the nape of the neck. Treatment on conservative 
lines with magnesium sulphate, glycerine and insulin 
had no curative effect, and the condition grew gradually 
so bad > that operation seemed to be the only remedy. 
Accordingly the surgeon was sent for, but after a 
consultation, the patient was put on penicillin 20,000 
units immediately and 15.000 units three-hourly and 
the carbuncle was strapped. After 24 hours, improve- 
ment became apparent in that the headache, pain and 
insomnia which had to be controlled with opiates 
eased; after 4S hours the surrounding inflammation and 
redness subsided, and after 96 hours the carbuncle dried 
up. When the last dose of penicillin was given on 
the sixth day, all that remained of the carbuncle were 
only a 'few healing holes. 

. P. V. KARAMCHANDANI, mjl, f.r.<m\, 

LIEUTENANT-COLONEL, I.M.S., 

O.C., C.MTL, and Medical Specialist, 
Mehgaon (C. P.). 


20th July, 1945 

Syed Lamaat Ahmed Bokbari. Mujeeb-ur-Rahman. 
Felix D’Souza. Dated 21st July, 1945. 

The following officers are retransferred to the 
Army : — 

Royal Indian Naval Volunteer Reserve 
Ty. Surer. Lieut. Cdr. B. P. Srivastava. Dated 1st 
April, 1945. 

, JV- Ag * Surgl Comdr. S. Clarke. Dated 17th May, 
1945. 

onX y *T Com 1n%i SpA A * Campbell, m.b.e. Dated 

20th June, 1945. 

Ty. Lieut. M. Maithland. Dated 23rd June, 1945 
Ty. Lieut. (Sp.) F. G. Wilson. Dated 13th July, 1945. 

Leave 

q “obelF, H. Whyte, Civil Surgeon, 
Simla West, is granted 6 months' leave, on medical 
with effect from the 10th September 

P er , n ?' ss ‘ oa t0 P refix Sunday, the 9th Septem-^ 
ber, 1945, to his leave. 

Promotions 

_ Colonel to be Major-General 
Augiistf 1945. ' D * mond ' c-M* C.B.E., v.h.s. Dated 23rd 

Majors to be Lieutenant-Colonels 
S. Annaswami. Dated 10th August, 1945. 
de L. Carey. Dated 15th September, 1945. 
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